Materials 


in Design Engineering 





SELECTION & USE OF METALS, NONMETALLICS, FORMS, FINISHES 





Also: Strippable Coatings / Using Sheet Metal at High Temperatures / Complete Contents — page 1 





di 


STEEL-WELD FABRICATION .. . 


PRECISION WELDMENTS 


Fabricated and Machined to Specification! 


The 13,000 Ib. weldment being machined above is one of 164 Tripods 
produced and machined by Mahon for use in the world’s largest con- 
tinuous grinding and polishing machine employed in the production of 
plate glass. The craftsmanship which is immediately apparent in this 
precision weldment is typical of thousands of Steel-Weld Fabricated 
parts and assemblies produced year after year by Mahon for manu- 
facturers of processing machinery, machine tools and other types of 
heavy mechanical equipment. 

When you consider weldments of any shape or weight, you, too, will 
want to discuss your requirements with Mahon engineers—because, in 
the Mahon Company you will find a unique source for weldments or 
welded steel in any form... a fully responsible source with unusual 
facilities for design engineering, fabricating, machining and assembling; 
and along and enviable performance record in this highly specialized field. 
See Sweet's Product Design File for information on Facilities, or have a 

Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY e¢ Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 


For more information, turn to Reader Service card, circle No. 372 
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Streaking down to earth from space, X-15’s skin of 
alloy will glow with the dull cherry 


Inconel “X” 


red of a tossed rivet. X-15, the first manned space- 
probe ship, is built by North American Aviation, Inc, 


How X-15 survives red-hot re-entry 


When the first manned space-probe 
ship, X-15, streaks in from space to 
re-enter the earth’s atmosphere, air 
friction heats its nose and leading 
edges to a dull, glowing red in sec- 
onds. 

Temperatures as high as 1000°F 
build up. Temperatures that could 
easily weaken the skin of the X-15. 
Temperatures that melt aluminum. 
Deform carbon steels. Destroy most 
other materials. 


How could designers make it possi- 
ble for X-15 and her pilot to return 
safely? 

The answer was found 


in the 


high-temperature properties of Inco- 
nel “X”*, an age-hardenable nickel 
chromium alloy. Inconel “X” alloy 
offers the high-temperature strength 
X-15 needs to make its red-hot 
comeback into earth’s atmosphere. 


Does this versatile alloy suggest 
a way you can get some problem 
facing you off the ground? Inconel 
“X” alloy provides good spring prop- 
erties as high as 1000°F. Its rela- 
tively low coefficient of expansion 
makes it useful for parts which must 
move within tight clearances at high 
temperatures. And its oxidation and 
corrosion resistance at high tempera- 


tures are outstanding. 

If your design problem involves 
high or low temperatures, corrosion, 
stress, fatigue ... or perhaps a com- 
bination of these conditions ... talk 
it over with us. One of the versatile 
Inco Nickel Alloys may be able to 
bring one of your designs back 
“home” safely and economically. 
Write for our new booklet, “High 
Temperatures Spur Use of Nickel- 
Base Alloys” for “red-hot” informa- 
tion. It’s yours for the asking. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street 


*Trademark of The International Nickel Company, Ine. 


INCO NICKEL ALLOYS 


For more information, turn to Reader Service card, circle No. 440 
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... AT A GLANCE 


An aluminum alloy for use at 500 to 600 F has 20,000 psi tensile strength, 15,000 
psi yield strength and 25% elongation after aging 100 hr at 600 F. Comparative 
figures for aluminum alloy 2024-T4, presently used for high temperature applica- 
tions, are 10,000 psi, 7500 psi, and 65% elongation. The new alloy also has good 
resistance to stress corrosion cracking at temperatures up to 600 F. (More details 
next month.) 


Source: Aluminum Co. of America, 1501 Alcoa Bidg., Pittsburgh 19. 


Silicon carbide-bonded graphite, now available, shows negligible erosion and no 
evidence of thermal stress failure in highly erosive environments when subjected 
to extreme thermal shock and temperatures over 4500 F. The new material is com- 
posed of graphite particles embedded in a matrix of silicon carbide. 


Source: Carborundum Co., Research & Development Div., Niagara Falls, N. Y. 


Neodymium metal is now availabie in commercial quantities. Heretofore, the 
rare earth metal was available only as an oxide or salt. The metal shows promise 
as an alloying element for increasing the heat resistance of magnesium. It has a 


melting point of over 1800 F and a boiling point of over 5400 F. 
Source: Research Chemical Co., Div. of Nuclear Corp. of America, 170 W. Providencia St., Burbank, Calif. 


A polyvinyl! fluoride film for outdoor applications is now available in develop- 
mental quantities. The transparent film, introduced last summer (see M/DE, July 
658, p 135), is said to have outstanding weather resistance together with excellent 
chemical resistance and mechanical strength. Samples of unsupported film have not 
embrittled or discolored after 10 years’ exposure in Florida. Introductory price is 
$5 per Ib. 


Source: E. I, du Pont de Nemours & Co., Inc., Film Dept., Wilmington 98, Del. 


Titanium alloyed with noble metals (palladium, platinum, rhenium, ruthenium, 
iridium, osmium and‘rhodium) has good resistance to reducing acids, recent research 
indicates. Unalloyed titanium dissolves at the rate of more than 1 in. per year in a 
boiling 5% solution of hydrochloric acid; the addition of palladium to the metal 
decreases the rate of corrosive attack to less than 0.01 in. per year. Noble metals do 
not affect titanium’s already excellent resistance to oxidizing media. (More details 


next month.) 
Source: Union Carbide Metals Co., Div. of Union Carbide Corp., Niagara Falls, N. Y. 


A skived TFE tape requires no adhesives or chemical treatments for bonding 
to itself or to other materials. The tape, when wrapped on wire and heated to over 
620 F, completely bonds to itself and shrink-fits to the wire. It is said to have a ten- 
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sile strength about 30% higher than that of regular skived TFE tape and a dielectric 
strength about 25% higher. The developer does not say how the tape is made bondable. 


Source: Dixon Corp., Bristol, R. 1. 


A method for recording the shape and speed of shock waves in metals 


can be used to study the effects of explosives on military equipment. The method 
works as follows: 1) an explosion set off at one end of a metal bar sends a shock 
wave down the bar at tremendous speeds; 2) a strain gage records the shock wave 
and transmits it in the form of a flash of light to a calibrated oscilloscope screen ; 
and 3) a Polaroid camera then records the flash of light in the form of a line as the 


light moves across the screen. 
Source: U.S. Army Engineer Research & Development Laboratories, Ft. Belvoir, Va. 


Large and small fused silica shapes are being turned out by a new fabricating 


technique, details of which have not been revealed. The low thermal expansion of 
fused silica (3.1 x 10 per °F) is said to make the shapes practically immune to 
thermal! shock and thermal stresses usually set up in the firing of ceramic ware. 
Potential uses: permanent molds, burner rings, ladles and crucibles. (More details 


next month.) 
Source: Glasrock Corp., 1101 Glidden St. NW, Atlanta 2, Ga. 


A technique for spot welding molybdenum sheets together has been devel- 


oped. Ductile welds are obtained by fusing only the metal in the immediate area 
where the sheets contact each other; thus less than half of the original sheet thick- 
ness is affected by the weld. The spot weld is said to contain only a small amount of 


contamination since welding is done at low temperatures. 
Source: T. R. Finn & Co., Ine., Hawthorne, N. J. 


A nose cone made with a specially formulated reinforced ceramic (composition 


of which has not been revealed) has successfully re-entered the atmosphere after a 
flight at ICBM range and velocity. The developer says the material resists the blast 
of a 5000 F rocket engine exhaust and is unchanged by heat shock or erosion. Exces- 


sive stresses cause the ceramic to deform rather than fracture. 
Source: Avco Research & Advanced Development Div., 201 Lowell St., Wilmington, Mass. 


Non-brittle beryllium forgings are made in a few seconds by a new closed-die forg- 


ing technique in which high purity beryllium powder is pressed under extremely 
high pressures and forged in a vacuum or protective atmosphere. The forgings are 
said to have ductility resembling that of strong aluminum alloys, and require a 
minimum of machining. Previously, beryllium parts were made by machining shapes 
from rough blocks. (More details next month.) 


Source: Wyman-Gordon Co., Worcester, Mass. 


A sprayable high density polyethylene coating for application to metals and 


glass is now available in semi-commercial quantities. The coating, a dispersion of 
high density polyethylene resin in water or organic solvents, is applied at room 
temperature and heated to 400 F to fuse the coating to the part. Potential uses: 
industrial process equipment, appliances, marine equipment, tanks and pipes. (More 
details in a forthcoming issue.) 

Source: Koppers Co., Inc., Plastics Div., Koppers Bidg., Pittsburgh 19. 


Turn to page 149 for more “What’s New in Materials” 
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Another new development using 


B.EGoodrich Chemical -- =. 


Re aes 


Glue spreading rolls of Hycar made by 


Scougal Rubber Manufacturing Company, Seattle, Wash. 


They reduce plywood manufacturing costs by 
assuring accurate metering of adhesives. 
B.F.Goodrich Chemical Company 

supplies the Hycar only. 


Pleased plywood makers fell... 


How spreader rolis of Hycar solve 
adhesive laminating problems 


Until manufacturers of spreader rolls 
discovered the advantages of Hycar 
nitrile rubber, spreading adhesives on 
plywood veneers was quite a problem. 
The tiny grooves in rolls that are re- 
sponsible for accurate metering and 
spreading had to be ground accurately 
—Hycar lets makers grind to tolerances 
unusually fine for rubber. 

And grooves have to maintain their 
toughness and posture. Long-wearing 
Hycar extends life of rolls. Unlike other 
materials tested, it does not absorb the 
oils and solvents used in modern glues. 


B.EGoodrich 


Which means the rolls of Hycar can be 
counted on to meter glue evenly. They 
are more easily cleaned after use, too. 

Regardless of these tough operating 
conditions, Hycar retains its springy 
resiliency and vigorous elasticity. It’s 
another example of an improved appli- 


cation made possible through use of 


Hycar nitrile rubber. You can get more 
information by writing Dept. CL-2, 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


Meg LS Pet, Of. 


Rubberigyd, Late 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


year 


GEON polyvinyl materials > HYCAR rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 


For more information, turn to Reader Service card, circle No. 370 
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Photo courtesy of The Park Drop Forge Co. 


HANMER DOWN 
YOUR FORGING COSTS 


-.. WITH UNIFORM QUALITY ARISTOLOY STEELS —Aristoloy bars and billets 

can save you forging dollars. Controlled melting of selected scrap, careful 

rolling and precise heat treating produce forging stocks of uniform structure 

~ — and uniform chemistry. Uniformity means piece after piece can be forged in 
ARISTOLOY the same manner... production increased. Aristoloy is available in a full range 

| ‘ STEELS of A.I.S.l. standard analyses, including carbon, alloy, stainless and leaded. 


For complete information about Aristoloy forging stocks, call your Copperweld 
representative in your nearest large city...or write for NEW PRODUCTS and 


FACILITIES CATALOG. 


COPPERWELD STEEL COMPANY 
ARISTOLOY STEEL DIVISION - 4021 Mahoning Ave., Warren, Ohio - EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, W. Y. 


For more information, turn to Reader Service card, circie No. 367 
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Boat propellers now made of nylon 

What are said to be the first large nylon boat propel- 
lers to be successfully produced in this country are 
now in use on a number of ships and fishing craft 
operating around Greenland and other northern 
waters. The switch from bronze to extruded nylon 6 
has resulted in these advantages: considerably im- 
proved resistance to abrasion and cavitation damage, 
a weight reduction of about 85%, an increase in life 
of about two to three times, and increased corrosion 


resistance. Propellers up to 50 in. in dia are planned. 
Source: Foster Grant Co., Inc.; propellers extruded by Auburn 
Plastics, Inc.; used by Columbian Bronze Corp. 


First aluminum refrigerator cars 

What are said to be the world’s first aluminum re- 
frigerator cars are now in service with the Canadian 
National Railway. The cars were built of aluminum 
primarily to eliminate expensive repairs and repaint- 
ing caused by corrosion from the brine solution used 
in the refrigeration system. In addition, the reduc- 
tion in weight (over 14,000 lb per car) is expected to 
reduce operating costs. The cars are constructed of 
all-welded aluminum floors with curved inside side 
sill sections, aluminum brine tanks, aluminum meat 
racks, and composite riveted and welded aluminum 


underframe. 
Source: Aluminium Ltd. 


Flexible air duct uses aluminized asbestos 

A new type of flexible air duct consisting of alumi- 
nized asbestos cloth and steel spirals is reducing costs 
of low velocity air conditioning systems. The ducts, 
which are said to be crush and puncture resistant, 
are composed of two elements: asbestos cloth pro- 
tected with polyester-reinforced aluminum foil and 
galvanized steel spirals. Major advantage of the duct 
is flexibility. It can be installed around structural 
members and in cramped quarters, thereby often 
eliminating the necessity of cutting through walls 


and floors. 
Source: U.S. Rubber Co.; duct developed by Wiremold Co. 


Carbide dies replace steel and save money 


The change from steel to cemented carbide for dies 
used to draw oil well casings has resulted in a five- 


AT WORK 


...AT A GLANCE 


to-one cost saving—even though each of the carbide 
dies costs $1200 more than the previously used steel 
dies. The cost saving is achieved because a carbide 
die produces an average of 400,000 ft of 7-in. casing 
as compared to only 3200 ft for the steel die. In addi- 
tion, the cemented carbide dies reduce the number 
of scrapped or rejected tubes, give a better finish 


and permit faster drawing. 
Source: General Electric Co., Metallurgical Products Dept.; dies 
used by Pittsburgh Steel Co. 


Padded fibre containers for delicate parts 
Riveted vulcanized fibre containers, padded with 
about 2 in. of urethane foam, are now being used 
to transport electronic instruments and other delicate 
equipment. The re-usable lightweight containers are 
said to be about one-half the weight of equivalent 
aluminum containers and meet all specfications set 
up by the Air Transport Assn. The containers are 
said to be exceptionally durable, tough and resilient. 
(continued on p 9) 





Briefs 


Polyethylene-coated milk cartons, which are 
claimed to be virtually leakproof, are now being 
used in 25 cities. The containers are extrusion 
coated inside and out and completely eliminate 
the previously used wax coating. 


Electronic ‘brains’ may replace human brains 
if a good skin-grafting technique is ever devel- 
oped. Latest development is a new method of 
vacuum depositing complete circuit units which 
are so smal] that 10 billion digital computer ele- 
ments (the number of nerve cells in the brain) 
could be contained in a unit about the size of a 
human head. 


Self-locking fasteners that turn out to be self- 
opening are said to be responsible for a major 
portion of U.S. automobile accidents. In a recent 
survey, 450 inspectors listed 1262 crashes as being 
caused directly by faulty fasteners. 
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LIGHTER 


AND STRONGER, TOO, 
WHEN DIE CAST with 








This thin-wall spark plug shield is a zinc 
die casting with minimum wall thickness of 
only .015”. 


Many zinc die castings are as thin as stamp- 
ings, yet can be produced in shapes that can- 
not be duplicated as one-piece stampings. 


More and more, engineers are learning that 
they can design parts for ZAMAK alloy die 
casting that will compete with either steel 
stampings or castings of the lightweight 
metals—and at lower cost. 


THE NEW EDITION 
OF 
“END USES OF 


SEND FOR 
| YOUR COPY TODAY 


DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY 
160 Front Street - New York 38, N. Y. 





For more information, turn to Reader Service card, circle No. 424 
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To increase its life, the foam padding (which covers 
all interior surfaces) is covered with a heavy canvas. 
Source: Continental-Diamond Fibre Corp. 


Smallest investment casting cuts cost 62 % 


By changing from a carbon steel stamping to a 
miniature investment cast silicon-manganese tool 
steel, a cost saving of over 62% was achieved in the 
production of a perforating component used on a 
teletype machine. In addition to the cost saving, the 
new part offers greater abrasion resistance, tough- 
ness and closer tolerances. The part, said to be the 
smallest commercial investment casting, has an 
overall length of less than 0.200 in. A flag-like 
portion at the top is only 0.045 in. thick. Tolerances 
are held to +0.002 in. 


Source: Casting Engineers Inc. 


Vinyl-coated house siding is easily cleaned 

Vinyl-coated aluminum is now being made into house 
siding panels which are said to require no mainte- 
nance, except for an occasional washdown with a 
hose. The 10-ft long, 8-in. wide panels, which are 
available in a variety of colors, link together to form 
a weather-tight V-groove, thus eliminating exposed 
nail heads. The panels are extremely durable and 
are guaranteed against blistering, cracking or craz- 


ing for ten years. 
Source: B. F. Goodrich Chemical Co.; siding developed by Hastings 
Aluminum Products, Inc.; eoating supplied by Sherwin-Williams Inc 


Bronze plating eliminates corrosion 

The change from zinc plating to bronze plating has 
eliminated the dual problem of discoloration and 
corrosion of lock parts. Previously, the zinc-plated 
parts tended to discolor the brass and bronze trim 
used on the locks; corrosion of the zinc was accele- 
rated by galvanic action. Other advantages of the 
switch: a marked increase in the life of the parts, 
a reduction in the number of rejects, and elimination 
of binding on close tolerance parts. 


Source: Metal & Thermit Corp.; used by American Hardware Corp 


Silicone finish protects nose cones 

The problem of excessive heat build-up during re- 
entry of Redstone missile nose cones has been solved 
by the use of a special heat resistant silicone-base 
finish. The finish, which is said to withstand tem- 
peratures up to 1000 F, was developed because pre- 
viously used paints ignited and burnt under simu- 
lated re-entry conditions. The finish is also said to be 
useful for such commercial applications as incinera- 
tors, grilles and other products subjected to 500 F. 


Source: Midland Industrial Finishes Co.; Redstone missiles manufac- 
tured by Chrysler Corp. 


(more Materials at Work on next page) 





ADVANTAGES SUCH AS THESE 
with METAL POWDERS 


weer 
e.: 


PROVIDE DEPENDABLE 
NON-CORROSIVE PARTS FOR THE 


DACOR DIVING LUNG 


The control knob* for DACOR CORPORATION’S reserve 
valve was designed for the powder metallurgy process— 
made in both NICKEL SILVER and BRASS metal powders. 

The air filter is also a sintering, in BRASS powder, 
costing 30% less and providing better filtering action, 
than the former one made with layers of brass screen 
cloth. 

Only NONFERROUS POWDER METALLURGY can pro 
vide these parts at low cost—ready for assembly with a 
bright, lasting finish without plating. 


*by Parker White Metal Company, Erie, Pa. 


THIS BOOKLET 


will assist you in evaluating 
this modern production method 

; in terms of your particuiar 
pownen PanT needs. 


q SEND FOR YOUR COPY 


pacsseo GRASS 


THE NEW JERSEY ZINC COMPANY 
160 Front Street, New York 38, N.Y. 


| anstcintateiinatal 


For more information, turn to Reader Service card, circle No. 416 
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CFE used in rockets 
and missiles for... 


The photos on these 


two pages show some of the 


critical uses for CFE fluorocarbon resin (chlorotrifluoro- 
ethylene) in the new space technology. All information 
was supplied by Minnesota Mining & Mfg. Co. For a 
comprehensive discussion of CFE, see MATERIALS AND 


MetTHops, June ’57, p 129. 


Structural supports 
because it has good compres 
sive strength, resistance to a 
wide range of temperatures, 
and insulating qualities. In 
the Vanguard satellite shown 
here, the material acts a 
thermal barrier between the 
outer shell and the instru- 
ment package. 


Edited by 
Walter Lubars 


Elastic Stop Nut Corp. of America 
Inserts for self-locking nuts because it is resistant to chemicals; 
will not absorb, swell, shrink or crack; and has excellent impact and com- 
pressive strength. 








Expelient bladders because it is 
resistant to chemicals and low tempera- 
tures, can be easily injection molded or 
extruded and can be heat sealed. 


Shamban Engineering (« 


Lip seals because it is resistant to chem- 
icals and is flexible at very low tempera- 
tures. In addition, it can be compression 
molded, then post formed and machined into 
the desired shape with tolerance of + 1.5 mils. 
Raco Engineering Co 


Coil forms because is has 
zero moisture absorption, good 
dielectric strength, excellent 
dimensional stability and re- 
sistance to high temperatures. 


Vent seals because it is 
resistant to moisture and low 
temperatures, and is easily 


injection molded 
American Molded Products Co 


Gaskets because it is the 
“only applicable elastomer” 
that will resist nitric acid. 


. Wolfe Co 
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Aluminum forgings gain 
in commercial products 


Aluminum forgings, once used almost exclusively for 
military applications, are now becoming increasingly 
popular with engineers and designers of commercial 
products. The accompanying case histories show why. 


¢-Motor clamp brackets used to support and clamp out- 
board motor to transom of boat. Original material: 
aluminum casting; reason for change: frequent break- 
age; advantages of aluminum forging: greater strength, 
lower weight, better finish; cost: “a few pennies more 
; per part.” 
All photos Kaiser Aluminum & 


Chemical Sales, In: 


4Welding electrode holder used to clamp and hold 
electrodes during welding. Original material: cast cop- 
per; reason for change: excessive weight; advantages of 
aluminum forgings: 50% weight reduction, greate) 
strength, good conductivity; cost: approximately the 
same 


¢-Too/ handle for a pneumatic drill used in coal] mining. 
Original material: steel casting; reason for change: 
excessive weight, excessive machining; advantages of 
aluminum forging: 60% weight reduction, reduced 
machining time and cost, ease of finishing; cost: “a 
little more.” 





¢qC'utch pressure plate used in 
heavy earth moving equipment. Orig- 
inal material: bronze casting; reason 
for change: insufficient braking qual- 
ities, too expensive; advantages of 
aluminum forgings: higher coefficient 
of friction, improved strength, re- 
duced weight, closer tolerances; cost: 
about 25% less. Welded aluminum boat speeds 

in rough water 


Refueling kit gets 
special pretreatment 


Urethane foam fills voids 
in atomic subs 


Largest nylon cylinder 
90-ton weight saving 
attributed to T-1 alloy 


Largest steel closure 
formed in one stroke 
Corrosion-proof pipe 
Reinforced silicone for 
motor insulation 
Vinyl-clad aluminum 
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HERE'S HOW A “BETTER START" MADE THESE PRODUCTS BETTER: 







BUSINESS MACHINE PARTS: FASTENERS: 

®@ Eliminated grinding for gauge accuracy ® Improved drawing qualities 
@ Improved stamping properties @ Reduced rejects 

@ Reduced warpage in heat treatment @ Lowered production costs 





@ Cut quality control costs 


— 66: 


Jl COLD ROLLED SPRING STEEL MET THESE RIGID SPECIFICATIONS 


@ Improved forming qualities 
















ANALYsis: AISI 1055 © ROCKWELL: B 85-95 ; ANALYSIS: AISI 1045 © ROCKWELL: B72 max. 
microstructure: Uniform grain structure and ° Deep drawing qualities 

carbide distribution ; MICROSTRUCTURE: Well rounded and uniformly 
GAUGE TOLERANCE: + .0003” including crown : ee ee saute: 
WIDTH TOLERANCE: + .005” ‘ Gauoe TouRANc!: + 001" 
SIZE: 2° x 0384" : WIDTH TOLERANCE: + .005” 
FINISH: No.2 © EDGE: No.3 ° SIZE: 124" x .020” 
COlL SIZES: 200/250 lbs. per in. width : finisn: No.2 © ence: No.3 






COL Sizes: 200/250 lbs. per in. width 


. 
. 
. 
. 
+ 
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Starting with a better material — quality controlled to your 
exact specifications for the product you make — assures a better product 
— with important savings to you. 






J&L is your most dependable source for quality controlled cold rolled 
spring steel to standard specifications — or to meet the most exacting 
demands of your product’s custom specifications. 


Give your product that all-important “Better Start”. Contact J&L today. STRI a 


LOW CARBON + HIGH CARBON + ALLOY + STAI 
Indianapolis * Youngstown TEMPERED SPRING STEEL + ZINC AND COPPER C 










Plants and Service Centers: Los Angeles + Kenilworth + (N. J.) « 








Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION + Youngstown 1, O 


For more information, turn to Reader Service card, circle No. 492 











they consulted 


ADVANCE 


to satue a Sates Problem! 


or 


—_——_ 


\Bay 


RUE enough,-we’re not merchandising experts . . . but 
we often solve a product design problem with zinc and 
aluminum die castings in a way that improves product 


appearance, lowers cost . . . gives a push to product sales! 


Housewares manufacturers often bring their new devices 
to ADVANCE where competent die casting engineers and 
toolmakers solve product design and production problems 
to the sales advantage of the product. 


Your sales problem as well as your cost reduction program 
may also find agreeable solutions with ADVANCE die cast 
treatment. Why not write or phone us today? 


These symbols are your 
assurance of highest quality 
zine and aluminum alloys 
under ASTM standards. 


ADVANCE 


TOOL AND DIE 
CASTING CO. 
793770 Paes 


Milwaukee 12, Wis. 


For more information, turn to Reader Service card, circle No. 468 
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More on hardness vs brittleness 


To the Editor: 

A letter in the January issue raised the old 
question of the hardness-brittleness interrelation- 
ship. Questions like this are basic to us in the cold 
forming business. We try to maintain the work- 
piece in the plastic state and the tooling in the 
elastic state, so the boundary between these condi- 
tions is very real to us. 

I cannot concur with the widespread practice 
of expressing Young’s Modulus in stress units. 
Actually, it is a measure of the rate of change 
of stress with respect to strain. The statement 
thet the value is constant means that the relation- 
ship between stress and strain is linear. This linear- 
ity is lost at the elastic limit and in some materials 
a new, usually lower, modulus of linear characteris- 
tics is achieved. The upper limit of this plastic 
region is failure of the sample. 

The word “hardness” has been defined in many 
ways. For this discussion, I will assume it to be a 
function or measure of resistance to plastic defor- 
mation. In a bending action a soft (ductile) material 
will resist bending, according to Young’s Modulus, 
until the maximum fiber stress exceeds the yield. 
At this point, localized plastic flow takes place and 
the bar will continue to bend with accommodations 
to high stress being made by plastic deformation. 
A hardened bar, when bent, will conform to Young’s 
Modulus with a higher stress level at the maximum 
fiber stress area than the soft bar, but when it 
reaches the yield point it cannot relieve stresses 
by plastic flow, and so fractures. This same difference 
in ductility explains the ability of the softer mate- 
rials to distribute stresses by localized deformation, 
and so to be less “notch sensitive.” 

If a steel part is improperly tempered, resid- 
ual internal stresses will lower the strength. This 
is most likely in parts of higher hardness, and a 
good deal of experience in “hard equals brittle” is 
due to such poor tempering. It should be clear, 
however, that even for well-tempered parts, post- 
yield brittleness is natural in hard materials, even 
though pre-yield strength is higher. 


GEORGE L. ANDERSEN 

Vice President & General Manager 
Production Cold Forming, Inc. 
Birmingham, Mich. 


Communist danger vs cooperation 


To the Editor: 

I read with interest your editorial note in the 
January issue titled “International Bright Spot” 
concerning the International Organization for Stand- 
ardization (ISO). 

The Standards Committee of Saginaw Valley 
Chapter, American Society of Tool Engineers, re- 














How| B&W JOB-MATCHED TUBING 

















































































































simplifies fabrication of hydraulic cylinders 


.. The complete range of sizes and types of 
finish plus close tolerances help to simplify 
fabricating operations. 

.- Quality control from start to finish in the 
tube making operations helps to speed up 
fabrication and to make a better product. 

.. Controlled heat treatment provides desired 
properties for ease of fabrication. 


These are just a few of the reasons it pays to 
specify B&W Job-Matched Mechanical Tubing. 


Call the tubing specialist at your local B&W Dis- 
trict Sales Office, or write for Bulletin TB-352 for 
full information. The Babcock & Wilcox Com- 
pany, Tubular Products Division, Beaver Falls, 
Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 


For more information, turn to Reader Service card, circle No. 505 
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share a mold- 
(ivide the cost 


AT ATLANTIC CASTING 


Typical Atlantic Production Mold-Half (18 x 12”) 
PRODUCTION COSTS FOR PRECISION CASTINGS SHOWN 
ABOVE WERE SHARED BY THE FOLLOWING COMPANIES: 


General Electric Company; Intertype Corporation; Westinghouse 
Electric Corporation; Air Reduction Corporation; United Shoe 
Machinery Corporation; !.1.£. Circuit Breaker Company; Ordnance 
Corps. Dept. of Army; Vonnegut Hardware Company. 


PRECISION CASTINGS COST LESS AT 
ATLANTIC because production molds are shared 
by up to fifteen different customers and fifty cast- 
ings. Standard production molds are produced and 
poured on a continuous basis and when an order 
for a casting is completed, the portion of the mold 
vacated is immediately utilized for another casting, 
while production proceeds without interruption. 


TOOLING COSTS CUT! 
Atlantic mold-sharing requires only one inexpen- 
sive, brass pattern, quickly produced and easily 
altered. 

LABOR COSTS CUT! 
Pouring as many as fifty castings in a single mold 
allows substantial reduction in labor costs per 
casting. This saving is passed on to you. 


LEAD TIME CUT! 
Continuous mold production with Atlantic’s 
standardized interchangeable tooling allows im- 
mediate adjustments in scheduling to conform 
to your delivery requirements. Deliveries start in 
as little as two weeks on new orders—one week 
on reorders. 


SEND OR CALL TODAY FOR ATLANTIC’S 
NEW CASTING CATALOG. 


CASTING and ENGINEERING CORP. 


81 B nhield Avenue . Chifton N J 


PR« 1 9.245¢ 


For more information, turn to Reader Service card, circle No. 428 
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signed in a group this January when they learned 
that their standards work might be channeled 
through the ASTE to the ISO. The Committee mem- 
bers believe that furnishing such technical knowledge 
to the USSR and its satellites through ISO agents 
is in violation of their Society’s Code of Ethics. This 
is especially true in the light of the detailed knowl- 
edge which the Communist movement has furnished 
the United States over the last forty-one years, with 
respect to its intention to destroy our form of 
government. 

The Committee members believe they would be 
grossly negligent with respect to the preservation 
of their country and the fulfillment of their Code 
of Ethics if they were a party to furnishing such 
technical knowledge directly or indirectly to any 
representative of the USSR or its satellites. 


C. E. BIERWIRTH 
Professional Engineer 
Buick Motor Div., GMC 
Flint, Mich. 


Ceramist or ceramicist? 


To the Editor: 

I would have been more impressed with the 
authority of your February editorial if you had 
correctly spelled the word “cer’amist.” It is neither 
“ceramicist” nor “cera’mist.” 


MARVIN G. BRITTON 
Painted Post, N. Y. 


Moly Black 


To the Editor: 

We are seeking information on a coating or 
finishing process which is applied to brass compo- 
nents of electrical equipment and which is known by 
the term “Moly Black.” 

J. F. PRANDONI 

Head, Engineering Services Dept. 

Office of Naval Research 

U.S.N. Underwater Sound Reference Laboratory 
Orlando, Fla. 


Description of the process, together with names of 
suppliers of this and similar finishes, has been sent. 








Prizes for Your Letters 
Each month $10 will be paid for the best 
letter written to an author, an editor, or 
addressed to Letters to the Editor. We re- 
serve the right to withhold awards. 














MYCALEX 


PORATION OF AMERICA 


SUPRAMICA 555 
ceramoplastic 


the world’s most nearly perfect 
precision-moldable electronic insulation 





gives AVCO twice the channel capacity 
... iM far less space! 


This amazingly compact AVCO oscillator circuit, built for a Signal Corps radio 
receiver . . . 32.5-57.5 mc . . . was made possible by the insulating qualities of its 
SUPRAMICA ceramoplastic base. 

Over a temperature range, in this application, from —67°F to +167°F and, in 
other uses, at operating temperatures as high as 700°F, SUPRAMICA 555 shows no 
change, no warpage. It has complete dimensional stability. The fragile silver ribbon 
circuit is molded precisely and permanently in place. Numerous tuning crystals— 
and their problems—are eliminated. Frequency drift is reduced to an absolute 
minimum. Channel capacity is doubled. 

Other advantages of SUPRAMICA 555: the base can be reproduced exactly; 
electrical loss is negligible; moisture absorption is nil; dielectric strength is high. 

Mycalex Corporation of America makes a complete line of precision-moldable 
and machinable glass-bonded mica and ceramoplastic insulation materials to solve 
electronic design problems at operating temperatures up to 1550°F. To learn how 
we can serve you, write today. 

General Offices and Plant : 122-C Clifton Blvd., Clifton, N. J. 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 





WORLD'S LARGEST MANUFACTURER OF GLASS-BONDED MICA AND CERAMOPLASTIC PRODUCTS 


For more information, turn to Reader Service card, cirtle No. 438 
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WHATEVER 
MATERIAL 

ADVANTAGES 
YOU NEED... 


r | 
/ 
} 


Versatile At FELTS. ... created by the American 
Felt Company . . . are among the most diverse and useful 
of all basic design materials. They respond to the imagina- 
tion .. . and to the hand. 


With this remarkable range of materials you can achieve 
new effects in fashion and decoration . . . filter solids from 
liquids and impurities from air . . . absorb sound and shock 
... polish glass, marble, leather and steel! 


American Felt Company has pioneered and perfected nat- 
ural and synthetic felts for a thousand purposes. One of 
these may meet your needs exactly. Send us your design 
problem; our engineers will follow through promptly. 
Write: Engineering Dept., American Felt Company, 405 
Glenville Road, Glenville, Conn. 


Among our famous trademarks: ‘‘SOLEIL”’ FELT—quality millinery; 
FEUTRON—synthetic fiber felts; O1L FOIL—bearing seals. 


j 


; 
i 





4 


| 4 
from fashion | 
to filtration... 


YOU'LL FIND THEM 


For more information, turn to Reader Service card, circle No. 526 
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AND SUPPLY 


.. AT A GLANCE 


Production of methylstyrene molding compounds has been discontinued by American Cyana- 
mid Co. because it wants to concentrate its efforts in “fields of greater economic promise.” 


Prices of high temperature steel alloys have been cut by Allegheny Ludlum Steel Corp. The 
new base prices for forging billets are: Altemp A-286, $1.60 per Ib; Discaloy, $1.66 per lb; 
Altemp 1251, $3.75 per lb; Waspaloy, $6.15 per lb; and M-252, $6.15 per Ib. (A new 
schedule of extra charges for certain size billets was also placed into effect which partially 
offsets the reductions.) Cuts were also made in the base prices of A-286 plate, sheet and 
eold rolled strip; new prices are $2.73 per lb for plate and $2.85 per lb for sheet and strip. 


Plastics production reached another all-time high in 1958, according to the Society of the 
Plastics Industry, Inc.: total production of all plastics amounted to about 4.6 billion pounds, 
or 5% more than in 1957. Specific figures for some basic plastics are as follows (in millions 
of pounds): cellulosics 139, down 6% from 1957; phenolics 510, down 5%; polyesters 115, 
up 20%; polyethylene 920, up 30%; polystyrene 710, up 5%; urea and melamine 332, down 
5%; and vinyls 904, up 2%. According to the Society, total plastics production in 1959 
should reach 5 billion pounds. 


Industrial uses of silver accounted for more than half of the 187.4 million troy oz consumed 
in this country in 1958. According to American Smelting & Refining Co., the largest and 
most important industrial users were: 1) photographic field, about 28-32 million troy oz; 
2) silver solders for brazing, about 24-27 million troy oz; 3) electrical contacts, about 18-20 
million troy 0z; 4) batteries, about 1.5 million troy oz; and 5) ceramics, about 1-1.3 million 
troy oz. 


Polyisoprene rubber is now being produced at an annual rate of 15,000-20,000 tons by U. S. 
Rubber Co. and Shell Chemical Co. The synthetic material is selling for 30¢ per lb, a price 
roughly equivalent to that of the better grades of natural rubber. The availability of poly- 
isoprene, which is described as the “man-made duplicate of tree-grown rubber,” is impor- 
tant because it frees the United States from dependence upon foreign sources in the event 
of national emergency. B. F. Goodrich Co., Goodyear Tire & Rubber Co. and Firestone Tire 
& Rubber Co. have pilot plants for polyisoprene production. 


More conventional polyethylene is on the way. Latest addition is a new 75-million-pound-per- 
year plant built by National Distillers Div., U. S. Industrial Chemicals Corp. According to 
Robert F. Hulse, vice president, the new plant’s capacity will be doubled by the end of 
1960, bringing the company’s total annual production capacity to 250 million pounds. Total 
U. S. capacity, including expansions now under way, is as follows (in millions of pounds) : 
Union Carbide Corp., 327; National Distillers, 250; Du Pont, 200; Monsanto Chemical 
Corp., 100; Spencer Chemical Co., 90; Eastman Chemical Products, Inc., 85; Dow Chemical 
Corp., 50 plus; and Koppers Chemical Co., 25. 


Prices of polyvinyl acetate emulsions have been cut 2¢ per lb by both Du Pont and Shawini- 
gan Resins Corp. Du Pont’s new prices are 16¢ per lb for homopolymer grades and 18¢ 
per lb for the copolymer type. According to Du Pont, the reductions make polyvinyl] acetate 
the least expensive of the three most widely used latex resins for water-based paints. (The 
other two are butadiene-styrene and acrylic.) Within the last 15 years, polyvinyl acetate 
prices have been reduced by more than one-third. 
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imum Symbol of New Standards 
: 


METALS DIVISION OLIN MATHIESON CHEMICAL CORPORATION. 400 PARK AVENUE. NEW YORK 22.N, Y. 
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PREVIEW 


May 25-28, 1959 
Design Engineering Conference and 


4th Annual Design Engineering Show 


The Show 


The Design Engineering Show, which has 
become one of the nation’s largest annua! industrial 
expositions, will be even larger and more complete 
than the extremely successful Show held in Chicago 
last year. Devoted exclusively to the design engi- 
neer’s needs, the Show will be composed of exhibits 
demonstrating the latest developments in engineer- 
ing materials, services, components and product 
design. 

This year’s show, sponsored by Clapp & Poliak, 
Inc., is devoted to “research and development in 
industry.” Technical experts from more than 400 
leading companies will be on hand to give advice, 
answer questions, demonstrate new materials and 
processes, distribute technical data, supply samples 
of new products, and conduct performance tests. The 
exhibits have been carefully selected and arranged 
to provide maximum interest and value for those 
concerned with the selection and use of metallic and 
nonmetallic materials; finishes and coatings; forms 
and shapes; fasteners and adhesives; mechanical, 
electrical, electronic and hydraulic components; and 
research, testing and other services for product 
development. (See complete list of exhibitors start- 
ing on page 27.) 

Visitors will be especially welcome at the 
MATERIALS IN DESIGN ENGINEERING booth (No. 231). 





The Conferens 


The Design Engineering Conference, which runs 
concurrently with the Design Show, will cover in 
detail such subjects as latest developments in plastics, 
metals and ceramics for high temperature service; 
materials to resist corrosion; and the mechanical, 
power and control aspects of design engineering. 
(See complete program starting on page 23.) 

The Conference sessions, sponsored by the 
Machine Design Div. of the American Soviety of 
Mechanical Engineers, have again been planned by 
the editors of the four leading materials and design 
publications: Product Engineering, Machine Design, 
Electrical Manufacturing and MATERIALS IN DESIGN 
ENGINEERING. 

In addition to the technical sessions, this year’s 
Conference will again have two general sessions-—on 
the first and last days. The first general session will 
be devoted to engineering design in Germany and 
will cover such things as education of German engi- 
neers and the relationship of engineering to other 
phases of industry. The general session on the 
fourth day will consider general design engineering 
problems and the effective use of engineers. 

In all, 36 speakers drawn from the top level of 
the nation’s design engineers will lead the discus- 
sions. 

Preview continued on p 23 


How to Register—this year’s Show carries a registration fee of $2, which can be paid any time during exhi- 


bition hours—from 12 noon to 5:30 p.m., May 25-28 


(Monday through Thursday)—at the registration desk in 


Convention Hall, Philadelphia. Advance rapid registration forms can be obtained from Clapp & Poliak, Inc., 341 Madi- 
son Ave., New York 17, N. Y. Registration for the Conference can be accomplished at the ASME desk in the lobby 
of Convention Hall from 10 a.m. to noon on Monday, May 25, or from 9:30 a.m. to noon, May 26-28; advance regis- 
tration forms can be obtained from Clapp & Poliak. The Conference fee, $5 for ASME members and $10 for non- 
members, entitles registrants to attend all Conference technical sessions, as well as the Design Engineering Show 
itself. In addition, each registrant will receive copies of ali pancrs delivered at the Conference. 
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UNRETOUCHED PHOTOS 


DRAMATIC 
PROOF > —_ 


of DAPON tesin’s 


outstanding stability ») ka 
under heat and humidity 


under test 
As graphically shown here, Dapon Resin 
does not distort, degrade or discolor under 
long exposure to high heat and humidity. 
This outstanding dimensional stability, , _ | POLYESTER “B” 
coupled with Dapon Resin’s high electrical f i after 22 days 
properties and chemical stability even under P es under test 
extreme conditions, may provide the answer 
to your high-temperature high-humidity 
plastics stability problems. 


MELAMINE “A” 


after 10 days 
under test 


Dapon Resin is easily compounded with a 


wide variety of mineral and fibrous fillers TORT Gait: An comet euntene of tack exns etek aniiind 


and has extremely low molding and under normal conditions from commercial polyester, 
ie. ie melamine and DAPON Resin. The cups were half filled 

post-mold shrinkage. And In addition, with tap water and placed in a laboratory oven at a 
’ nal . constant 212°F temperature, the water being replaced 
Dapon Resin can be molded in a range of daily. The cups were examined at regular intervals 


solid an “ 5. and removed from the oven when they had reached 
sou d pastel colors the condition shown in the unretouched illustration. 


At your request, ° oe ° ° ° ‘a ee eS et ee 
we will be glad to send you 
complete technical data 


Prope rties Stable, free-flowing white powder e Easy to store, easy to mold, 
easy to color e Molded products have excellent surface finish @ 

on Dapon Resin . of Good physical strength e Low moisture absorption e Chemi- 
that : . cally resistant e High-temperature and high-humidity resistance 
ee . D APO N R e sin e Outstanding dimensional and chemical stability e Fine elec- 


investigate this unusual plastic 
as the answer to 


trical properties even at high-temperature and high-humidity. 


‘ “DAPON Resin is the registered trade name of Food Machinery and Chemical Corporation’s brand 
your specific problems. : of diallyl phthalate prepolymer. 


’? ¢ 02 8 @ eo 4 88 = 


Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 


FMC Organic Chemicals Division 
161 EAST 42nd STREET, NEW YORK 17, N. Y. 
For more information, turn to Reader Service card, circle No. 410 
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‘ ‘1. J. Gruntfest—Plastics 

for High Temperature Ser- 
vice. Thermal conditions 
encountered in high speed 
flight, and the four stages 
a heated material goes 
through. Materials cov- 
ered: phenolics, graphite, 
Teflon, glass - reinforced 
plastics, and other therm- 
osetting materials. 


Program of 
443. 3. Harwood—Metals Technical Sessions 


and Ceramics for High 
Temperature Service. Cur- 
rent approaches to the 
problem of high tempera- 
ture service and a compara- 
tive evaluation of various Monday, May 25 
materials with respect to 
their high temperature 10:00 a.m. 
capabilities, potentialities 
and limitations. A forecast General Session: Engineering 
of future trends is in- 
dete Design Overseas 
Co-Chairmen: Dr. JOSEPH W. BARKER, board 
chairman, Research Corp.; CARL W. BES- 
als to Resist Chemical SERER, assistant program director—Min- 
Corrosion. Latest improve- uteman Project, Space Technology Lab- 
ments in the physical and oratories, Div. of Ramo-Wooldridge Corp. 
mechanical properties of Speaker: 


existing materials; de- . , . F ” 
velopment of new forms “Engineering Design in Germany,” HELL- 


of materials; and availa- MUTH WALTER, director of research, Wor- 
bility. Materials covered: thington Corp. 

aluminum alloys, anodized 
coatings, hardenable stain- 
less steels, ductile iron, Tuesday, May 26 


fluorocarbons, ceramics and 
new combination coatings. 9:30 a.m.—Three concurrent sessions 


¢- S. W. Shepard—Materi- 


4<-E. B. Friedl, L. J. No- Materials Session 


wacki and W. H. Safra- Co-Chairmen: JOHN C. REDMOND, manager, 
nek—Materials and Coat- new products research, Firth Sterling Inc. ; 
ings to Resist Atmos- ROBERT N. PETERSON, supervisor, applica- 
pheric Corrosion. Protec- tion design group, E. I. du Pont de 
tion of steel by organic or Nemours & Co., Inc. 
metallic coatings. Covered 
briefly are: recent ad- Speakers: 
vances made in combating “Latest Developments in Plastics for High 
deterioration by weather; Temperature Service,” IRvING J. GRUNT- 
the trend toward solvent- FEST, Materials Studies, Aerosciences Lab- 
meet and water-dispersed oratory, Missile and Space Vehicle Dept., 
coatings; and innovations . . 

General Electric Co. 


in electroplating. A com- 
prehensive bibliography is “Latest Developments in Metals and Ce- 


included. ramics for High Temperature Service,” 
JuLtius J. Harwoop, head, Metallurgy 
Branch, Office of Naval Research, Dept. 
of the Navy 


Subjects above will be cov- 
ered at Materials Sessions. 
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CORROSIONEERING WITH 
REINFORCED LAMINAC® PLASTIC 








Towering Plastic Smoke Stack—To carry 
off highly corrosive gases such as hydrochloric acid and 
ammonium chloride fumes, this 84-foot stack was fabri 
cated entirely of glass-reinforced Laminac polyester resin. 
Made by Canbar Industrial Plastics, Waterloo, Ontario 
for a Canadian feed and fertilizer plant, the stack is fabri- 
cated in three sections. Total weight of the three plastic 
sections is only 2,055 pounds. Contrary to conventional 
materials like metal or brick, the prefabricated plastic re 
inforced stack was erected quickly and requires little main 


tenance 





Tank Truck Resists Exposure And Road 


Hazards—tThe 800-pound shell used on this dairy truck 
tank is molded entirely of reinforced Lamunac polyester 
resin—including the rear service compartment. The light- 
weight shell can’t rust or rot, and is so strong and impact 
resistant that when one tank rolled over four times, there 
was little damage. Lower in cost than steel—and lighter in 
weight—the reinforced Lamunac shell increases payload 
and helps cut license fees. Foamed polyurethane between 
shell and tank increases insulation efficiency. Little main- 
tenance is required. Made by Walker Stainless Equipment 
Co., New Lisbon, Wisconsin. 


Lightweight Reinforced Plastic Retrig- 


erator Door—It’s light weight because it’s glass- 
reinforced Laminac polyester resin. Unlike stand- 
ard steel doors, this revolutionary plastic door is less 
costly, more impact resistant, and is permanently 
corrosion resistant. Finish and color are molded in— 
painting or refinishing are unnecessary. The reinforced 
plastic doesn’t absorb moisture, doesn’t warp, swell, 
distort, change shape or rot. And with its polyurethane 
foam filler, the plastic door gives better insulation 
than steel with standard cork filler. Ideal for super- 
markets and dairies, these refrigerator and freezer 
doors are shipped prehung and framed. Manufactured 
by Walker Stainless Equipment Co., New Lisbon. 





——_— CYANAMID _ 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
34M Rockefelier Piaza, New York 20, New York 
Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland 


Dallas - Detroit - Los Angeles - Minneapolis - New York - Oakland 
Philadelphia - St. Louis - Seattle 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 





For more information, turn to Reader Service card, circle No. 497 
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Technical Program 





Power and Control Session 

Co-Chairmen: DONALD G. DuTCHER, chief elec- 
trical engineer, Hanson-VanWinkle-Mun- 
ning Co.; R. W. Barnitz, chief electrical 
engineer, Jones & Laughlin Steel Corp. 

Speakers: 
“Variable Speed DC Drive Systems,” M. 
H. Suis, electrical engineer, Pratt & 
Whitney Co., Inc. 


“DC Conversion Devices,” J. J. RHEIN- 
HOLD, vice president, Richardson-Allen 
Corp. 


Mechanical Session 

Co-Chairmen: FRANCIS L. JACKSON, technical 
director, Franklin Institute Laboratories 
for Research and Development; T. R. 
RIDEOUT, consulting engineer 

Speakers: 
“Design and Application of Belts, Chains 
and Gears,” E. S. CHEANEY, W. C. RakI- 
DAN and C. L. PAULLUS, principal engin- 
eers, Product Development Div., Battelle 
Memorial Inst. 


“Clutch-Fluid Coupling-Torque Converter, 
Application Considerations and Perform- 
ance Comparisons,” ROBERT W. BACHMAN, 
application engineer, Hydraulic Div., Twin 
Dise Clutch Co. 


Wednesday, May 27 


9:30 a.m.—Three concurrent sessions 


Materials Session 

Co-Chairmen: Dr. E. H. PHELPS, assistant 
division chief, Chemical-Metallurgy Div. 
Applied Research Laboratory, U. S. Steel 
Corp.; R. V. VANDEN BERG, head, Finishes 
Section, Process Development Labora- 
tories, Aluminum Co. of America 

Speakers: 
“Latest Developments in Materials to Re- 
sist Chemical Corrosion,” S. W. SHEPARD, 
materials engineer, Chemical Construction 
Corp. 


“Latest Developments in Materials and 
Coatings to Resist Atmospheric Corro- 
sion,” E. BurRT FRIEDL, principal chem- 
ist, Corrosion Research Div., Louis J. 
NOWACKI, assistant chief, Organic Coat- 
ings Research, and WILLIAM H. SAFRANEK, 


| 
' 
| 
: 
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assistant chief, Electrochemical Engineer- 
ing Div., Battelle Memorial Inst. 


Power and Control Session 

Co-Chairmen: JAY W. PICKING, manager, Con- 
trol Div., Reliance Electric and Engineer- 
ing Co.; A. M. KIMBALL, manager, Digital 
Control Engineering, Director Systems 
Dept., Westinghouse Electric Corp. 

Speakers: 
“Digital Systems for Control Applica- 
tions,” Isaac L. AUERBACH, president, 
Auerbach Electronics Corp., Narberth, Pa. 


“Logic Circuits for Machine Control,” 
EpGAR V. WEIR, consulting engineer, Mag- 
netics, Inc. 


Mechanical Session 
Co-Chairmen: DUDLEY FULLER, professor, Me- 
chanical Engineering Dept., Columbia 
University; STANLEY ABRAMOVITZ, pres- 
ident, Continental Bearing Research Corp. 


Speakers: 
“Design Curves for Journal Bearings,” 
DONALD F. Hays, research engineer, 
Mechanical Development Dept., Research 
Laboratories, General Motors Corp. 


“Which Bearing and Why,” ARNOLD O. 
DEHART, research engineer, Mechanical 
Development Dept. Research Laboratories, 
General Motors Corp. 


Thursday, May 28 
9:30 a.m. 


General Engineering Session 

Co-Chairmen: THOMAS W. HOPPER, president 
and director, Day & Zimmermann, Inc.; 
G. L. BROOMELL, director of engineering, 
Leeds & Northrup Co. 

Speakers: 
“A Graphic Method for Engineering Or- 
ganization,” E. M. RAMBERG, vice presi- 
dent — engineering, and RANDOLPH P. 
DoMINIC, assistant to vice president- 
engineering, Titeflex, Inc. 


“The Man and the Organization,” Dr. 
MARTIN M. BRUCE, vice president and 
director, Psychological Services, Clark, 
Channell, Inc. 
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YEOLAC 


\ THE TOUGH, HARD AB PLASTIC = 
from BORG-WARNER _ 


Better in more ways than any other plastic! 


Cycolac’s unique combination of properties gives 
you unlimited freedom in product design coupled 
with new economy and speed in production! You 
get outstanding strength and rigidity without in- 
creasing wall thickness — you get corrosion, stain 
and temperature resistance — less overall weight 
— sparkling colors and hard, glossy surface. With 


® Superior Impact Strength — even at 
Low Temperatures 


® Rigidity —even at High Temperatures 
® Hard, Glossy Surface 
® Corrosion, Stain Resistance 


PACESETTER IN 


also represented by: 


HET 


Cycolac, you can simplify basic construction, take 
advantage of molded contours, forms and shapes 
unobtainable or too costly in other materials. And 
you get every advantage, every economy of high- 
speed injection molding or vacuum forming. 


WRITE FOR COMPLETE TECHNICAL INFORMATION! 


® Wide Range of Colors 

*® Good Electrical Properties 
*® Dimensional Stability 

® Outstanding Performance 


Division of BORG-WARNER + Washington, W. Va. 


WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
- CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 
_ EXPORT: British Anchor Chemical Corp., New York 


re Pe deitindntit 
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Acme Steel Co. 

Acro Div., Robertshaw-Fulton Con- 
trols Co. 

Acushnet Process Co. 

Adams & Westlake Co. 

Aeroquip Corp, ........... 1182, 1134, 1136 

Aircraft and Missiles Manufacturing 1424 

Air-Maze Corp. 

Air-Shields, Inc. 

Alemite Div., Stewart-Warner Corp. 

Louis Allis Co. 

Alloy Products Corp. 

Aluminum Co. of America 

American Laubscher Corp. 

American Nickeloid Co. 

American 

American Sealants Co. 

Amplex Div., Chrysler Corp. ........ 

Anchor Plastics Co., Inc. 

Anderson Co. 

Applied Hydraulics & Pneumatics... . 

Arguto Oilless Bearing Co. 

Armco Steel Corp. 

Armstrong Cork Co. ........sseeee0. 

PR HS bn kd00 0:00:6066-0460656 000d od 

Associated Spring Corp. ............ 

Atlas Chain & Mfg. Co. 

Atlas Precision Products Co. 

Assipare Tile. Ge. ...cccccccccccccces 

Automatic Switch Co. .......... 1652, 1654 


Automotive Industries 


Barco Mfg. Co. 

Barry Controls Inc. 

Battelle Memorial Inst. 

Beaver Precision Products, Inc. 
Beemer Engineering Co. ............ 
Binks Mfg. Co. 

Charles Bond Co. 

Bond Foundry & Machine Co. ....... 
Boston Gear Works 


Bristol Co. 

Brook Motor Corp. 

Boownlnd BRe. Ge. ..ccccccccccvcecs 
Buchanan Electrical Products Corp. 
Bunting Brass & Bronze Co. ........ 
Burling Instrument Co. ............. 
Burndy Corp., Omaton Div. ........ 


Camloe Fastener Corp. ....... 
Canadian Government Exhibition Com- 
mission 
Carr Fastener Co., 
Carr Fastener Corp. 
Celanese Corp. of America 
Century Electric Co. .....-..... 1112, 1114 
Cerro de Pasco Sales Corp. ........ . 
Chain Belt Co. 
Cherry Electrical Products Corp. .... 
Chicago-Allis Mfg. Corp. .........+. 
Chicago Reference Book Co. ........ 
Chilton Co. .......e000+ dbnecesnbus ‘ 
Cirele F Mfg. Co. 
Clad-Rex Corp, ...ccessesscccesccees - 1455 
Cleveland Graphite Bronze Co., Div. 
of Clevite Corp. ......... cccccccce SEED 
Cleveland Hardfacing, Inc, ......... 1156 
Cleveland Vibrator Co. ..........0. 168€ 





Cleveland Worm & Gear Co. 

Coating Products Inc. .............. 

Cobehn, Inc. 

Colonial Rubber Co. 

Columbus Coated Fabrics Corp. ..... 

Commereial Filters Corp. ........... 1055 

Commercial Shearing and Stamping 
Co, 

Conneaut Rubber & Plastics Co. 

Continental-Diamond Fibre Corp. ... 

Controlex Corp. of America......... 1655 

Controls Co. of America 

Cooper Alloy Corp., Foundry Products 
Div. 

Coors Porcelain Co. 

Copper & Brass Research Assn. .... 

Cerbin Cabinet Lock Div., American 
Hardware Corp. 

Corning Glass Works 

Cullman Wheel Co. 

Cuno Engineering Corp. 

Cutler-Hammer, Inc. 

Cuyahoga Products Corp. 


Dayton Rubber Co. 
Delco Produets Div., General Motors 
GR, accddtbdaaee ccckdeedshiedscs 1205 
Designers Metal Corp. .............. 
Detroit Controls Div., Ameriean Radi- 
ator & Standard Sanitary Corp..... 1511 
C. H. Dexter & Sons, Inc. ......1248, 1250 
Diamond Chain Co., Inc. 
Dixon Corp. 
Dixon Sintaloy Inc. 
Dobeckmun Co., Div. of Dow Chemi- 
cal Co. 
Dodge Moe. Corp. ....ccoccccccccece 
Doehler-Jarvis Div., National Lead Co. 
Dow Chemical Co. 
Dow Corning Corp. 
Duff-Norton Co. . 
E. I. du Pont de Nemours & Co., Inc. 
131, 228, 232 
Durakool, Inc. ....... 
Dynamic Gear Co., 
Dzus Fastener Co., 


Eaton Mfg. Co. 1513, 1515, 1517, 1521, 1523 
Ebert Electronics Corp. .......+.+.+ 1012 
Elastic Stop Nut Corp. of America 309, 311 
Electric Auto-Lite Co. 
Electrical Manufacturing 
Electro Metallurgical Co., Div. 

Union Carbide Corp. ....... 206, 212, 214 
Encyclopaedia Britannica 
Enjay Co., Inc. 
BisGem BBRe. Ga. ccccccccccccccccevess 


A. W. Faber-Castell Pencil Co., Ine. 1011 
Fafnir Bearing Co. . 1236 
Palstrem Ga. ccccccccccccccccceces ++ 1642 
Farley & Loetscher Mfg. Co. ........ 1008 
DUPED GOs cccccocecccccetsesecces 
Faultless Caster Corp. .......+++++ e+ 1052 
Fawick Airflex Div., Fawick Corp. .. 1150 
Fenwal Inc. 

Ferguson Machine Corp. ...........+ 
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Flexonics Corp. 

Flodar Garp. ...cccccccccescoscccces 
Foote Bros. Gear and Machine Corp. 
Formsprag Co, .....-ceeeeseceeceee ° 
Foundry 

Franklin Electric Co., Inc. .......... 
Fromson Orban Co., Inc. .........++ 
Furnas Electric Co. 


Garlock Packing Co. 
General Controls Co. 
General Electric Co. 
General Fireproofing Co, ............ 
Glass Laboratories, Inc. 
Glass Tempering Assn. 
Globe Co. 
B. F,. Goodrich Aviation Products Div., 
B. F. Goodrich Co. 
Gaied GH cv ccccscccccecccccceese 
Graham Transmissions Inc. 
Gries Reproducer Corp. ..........--- 152 
Groov-Pin Corp. .ccccccescccccccsccs $12 


Hamilton Mfg. Co. .........+0+5- 507, 606 

Hamilton Watch Co. 

Handy & Harman 

Hansen Mfg. Co. 

Hartford Steel Ball Co., Inc. ........ 

Joh Haarelll, Tne. ccccccccssccccesce 

Haynes Stellite Co., Div. of Union 
Carbide Corp. 

Heim Co. 

PE. on gcascebeecsusdusess 

Hepenem Mis. Ge. wccccccccccccsccce 

Se GI, oa wieicidcc scteivcveseos 

Hitchiner Mfg. Co., Inc. ............ 

BRS BAR, oc cccccccccccdstccestcoceses 

Hoover Ball and Bearing Co. ....... 

E. F. Houghton & Co. ..........5+. 

Be BI, GR 0.400 stn cccesccssercce 

Humphrey Products Div., General Gas 
Light Co. 

Hunter Spring Co. .........sesseeee 

Hydreco Div., New York Air Brake 
Co 


HipGremation, Tme. 2c cccccccccccsccce 


I-T-E-Circuit Breaker Co. 

Imperial Brass Mfg. Co. 

Industrial Equipment News 

Industrial Press 

Industrial Tectonics, Inc. ........... 
Instrument Specialties Co. Inc. ..... 
International Business Machines Corp. 
International Nickel Co., Inc. ....811, 912 
International Packings Corp. 


Janette Electric Mfg. Co. 

Janney Cylinder Co. 

Jones & Laughlin Steel Corp., Stain- 
less and Strip Div. 


Kaiser Aluminum & Chemical Corp. 612 
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Handy & Harman EASY-FLO 35 So Effective 
Yale & Towne Redesigns 39 Parts for Silver Brazing 


See This Being Made at the Design Show 


. GRALED 
Fork Lift 
Clutch Cage 
Jott and 
accident 
proor 


One of the problems in operating a fast-moving, 
stop, go and back-up fork lift truck is accidental 
overtravel of gear-shifting from forward to reverse 
and vice versa. The result, of course, is a useless 
unit. 

This simple clutch cage makes it impossible to jam 
a fork lift’s gear box with resulting time lost for 
repair. The operator can’t make a mistake. 

The frame and shaft, of separate pieces, are made 
of mild steel. The shift lever lock, in the center of 
the shaft, is made of hardened steel. It is positioned 
by two tubular sleeves of mild steel. The entire 
assembly is hand torch-brazed with Easy-FLo 35 
and HANDY FLUX with no loss of hardness. 

Welding was considered but rejected because of 


FOR A GOOD START: 
BULLETIN 20. 
This informative booklet gives 
a good picture of silver braz- 
ing and its benefits... includes 
details on alloys, heating 
methods, joint design and pro- 
duction techniques. Write for 
your copy. 


Clutch cage for Yale & 
Towne’s Industrial Trucks; 
fabricated by John V. Potero 
Company, Inc., Philadelphia. 


the necessary follow-up of ‘“‘spatter’’ cleaning. 
With simple silver brazing, flux removal is the only 
finishing operation required. This, plus the fact that 
silver brazing is much easier (your operator need 
not be a practiced ‘‘torchbearer’’), has prompted 
Yale & Towne to redesign thirty-nine of their parts 
and components so that they can be brazed. 

Come see this part being brazed at the Design 
Engineering Show in Philadelphia, May 25 through 
28; at Handy & Harman’s Booth 115. Any questions 
you may have between now and then about silver 
alloy brazing and the benefits it imparts to thou- 
sands of components, parts and assemblies, may be 
addressed to Handy & Harman, 82 Fulton Street, 
New York City 38. 


Source of Supply and Authority on Brazing Alloyser<:: > 1.0 


ATLARTA, Ga. 
BRIDGEPORT. Conn. 
PROVIDENCE, A. 1. 


Cwrcaeo. mL. 
HANDY & HARMAN ==: 

OeTRorT. miIcH. 

LOS ANGELES. Cau 


General Offices: 82 Fulton $t., New York 3B, MeV. cancano. carr 
DISTRIBUTORS IN PRINCIPAL CITIES ToRonTo. camapa 


MONTREAL. Camaga 
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Kaydon Engineering Corp. 
Kennametal Inc. 


L. & L. Mfg. Co. 

L.O.F. Glass Fibers Co. 
Laminated Shim Co., Inc. 
Lancaster Glass Corp. 

Landis and Gyr, Inc. 

La France Precision Casting Co. 
La Salle Steel Co. 

Lead Industries Assn. 

Lebanon Steel Foundry 

Lehigh Chemical Co. 

G. H. Leland, Ine. 

Licon Div., Illinois Tool Works 
Lignum-Vitae Products Corp. 
Linemaster Switch Corp 


Link Belt Co. 
Lord Mfg. Co. ‘ 
Lovejoy Flexible Guasiies Co. 


MM Enclosures, Inc., affiliated with 
A & P Metal Products Mfg. Corp. 

Machine Design 

Mac-It Parts Co. 

MaclLean-Fogg Lock Nut Co. 

Mallory-Sharon Metals Corp. 

Manheim Mfg. & Belting Co. , 

Marbon Chemical Div., Borg- Waser 

Marlin-Rockwell Corp. 

Martin Engineering Co. 

Masland Duraleather Co. 

Master Etching Corp. 
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Maurey Mfg. Corp. . 

McCauley Industrial Corp. 

McGill Mfg. Co., Inc. 

Measurements Research Co. 

Meehanite Metal Corp. 

Messinger Bearings, Inc. 

Metal Powder Industries Federation 

Metron Instrument Co. 

Miller Electric Co. vias 

Minneapolis-Honeywell Regulator Co. 

1051, 

Minnesota Mining and Mfg. Co. 1533, 

Mobay Chemical Co. 

Modern Industrial Plastics, Inc. 

Morse Chain Co. 

J. Frank Motson Co. 

Mycalex Corp. of America 


National Precision Div., Beryllium 
Corp. 

National Tube Div.. wv. ‘s. Steel Corp. 

1216, 1220, 

National Vulcanized Fibre Co. 

New England Laminates Co., Inc. 

New Equipment Digest... 

New Hermes Engraving 
Corp. 

Newark Wire Cloth Co. 

Nice Ball Bearing Co. 

C. A. Norgren Co. 


Machine 


Ohio Gear Co. 

Ohio Knife Co. 

Ohio Seamless Tube Div., Reswrudt 
Steel Co. 

Olin Mathieson Chemical Corp., Metals 


805 
333 
1611 
1043 
712 
1158 


83 


1224 
715 
1037 
333 





O'Neil-Irwin Mfg. Co 615 
O'Sullivan Rubber Corp. . 1609 
Owens-Corning Fiberglas Corp 114 
Ozalid Div., General Aniline & Film 
Corp. 812 


Painut Co. 

Panduit Co. 

Park Nameplate Co., Inc. 

Parker-Hannifin Corp. : 

Penn Engineering & Mfg. Corp. 

Penn Metal Co., Inc. 

Pennsylvania Fluorocarbon Co. Inc. 

Penton Publishing Co. 

Permacel-LePage's Inc. 

Pheoll Mfg. Co. 

Philadelphia Bronze & Brass Corp. 

Pie Design Corp., Subsidiary of Ben- 
rus Watch Corp. 

Plan Helding Corp. 

Poloron Products Inc. 

Polymer Corp. of Pennsylvania 

H. K. Porter Co., Connors Steel Div., 
Vulean-Kidd Steel Div., Mouldings 
Div. 

Potter & Brumfield, Inc. 

Power Transmission Design 

Precision Metal Molding . 

Pressco Casting & Mfg. Corp. 

Product Engineering 

Prudential Industries, Inc 


Ramsey Corp., Sub. of Thompson 
Products, Inc. mr . 1606 

Raybestos-Manhattan, Inc. 1k 558, 1855 

Reed & Prince Mfg. Co. 

Reinhold Publishing Corp. 

Reliance Electric & Bagtnesring Co. 1229 

Republic Steel Corp. 

Revere Copper & Brass, Inc. 

Reynolds Metals Co. 

M. H. Rhodes, Inc. 

Rigidized Metals Corp 

Roehlen Engraving Works 

Rogers Publishing Co. 

Rohm & Haas Co. $29, 331 

Roller Bearing Co. of America 221 

Roper Hydraulics, Inc. 102 

Rosan, Inc. : 1034 

Russell, Burdsall & Ward Bolt & Nut 


SKF Industries, Inc. a 618 
Saginaw Steering Gear Div., GMC 1111 
Sanders Asso., Inc. .... 88, 97 
Sandusky Foundry & Mac bine Co. . 604 
Schlegel Mfg. Co. .. 1649 
A. Schrader’s Son ; 1429 
Sealol Corp. ivthaennsiensee 1613 
Shakeproof Div., Illinois Tool Works 718 
Shwayder Bros., Inc. . pai ‘ 806 
Sier-Bath Gear and Pump Co., Inc. 1548 
Sigmamotor, Inc. 1146 
Simmons Fastener Cor Pp. $25 
Simplatrol Products Corp. .. .. 1025 
Skinner Electric Valve Div., Skinner 
Chuck Co. eee 1359 
Snap-Tite, Ine. ... ~-- 1612 
Southeo Div., South ¢ Cc Roster Gun, , 1005 
Spaulding Fibre Co., Inc. 1149 
Spiroid Div., Tlinois Tool Works . 7 
Square D Co. .. seaebetsaniass Ge 





Stacor Equipment Co. 

Stahlin Bros., Inc. 

Standard Pressed Steel Co. 

Star Expansion Industries Corp. 

Steel .. 

Edwin B. Stimpson Ce., Inc. 

Stokes Molded Products Div., Electric 
Storage Battery Co. 

Stow Mfg. Co. .. 

Stratoflex, Inc. 

Superior Tube Co. . 

Sweet’s Catalog Service Div., F. W 
Dodge Corp. ... 132 

Sylvania Electric Products ‘bs, Parts 
me sen 719 

Synthane Cue. a © 

Syntron Co. 86, 1438 


Taylor Fibre Co. P , oo 1028 
Thomas & Betts Co., Inc. shunnne’ ee 
Thomas Flexible Coupling Co. 1607 
Thomas Publishing Co. 1635 
Thomson Industries, Inc. 518 
Judson L. Thomson Mfg. ¢ 1630, 1632 
Tinnerman Products, Inc. .821, 323 
Titeflex, Ine. iateeeniawesent: Se 
1329, 1333 


Torrington Co. 


Toyad Corp. ec aide cc ae 
Tubular Rivet & Stud Co. 1354 


Union Carbide Plastics Co., Div. of 
Union Carbide Corp. .. .204, 206, 212, 211 
United Shoe Machinery Corp. .......1100 
U. S. Electrical Motors Inc. 1537, 1539 
U. S. Stoneware Co. coos 1842 
U. S. Plywood Corp. ‘ > 
U. S. Rubber Co., Mechanic al Goeds & 
Rovalite Div. ’ .1228, 1232 
U. S. Steel Corp. 1216, 1220, 1224 
Universal Castings Corp. . 1547 
Universal Drafting Machine Corp 14389 


Valeor Engineering Corp. . 1130 
Vanton Pump & Equipment Corp., 

Div. of Cooper Alloy Corp. . -»» 1647 
Veeder-Root Inc. 1529 
Vickers Inc. 1428, 1432 
Viking Pump Co. .... :tocus. oe 
Vlier Engineering Corp. stnvek ae 


Wagner Electric Corp. 

Waldes-Kohinoor, Inc. 

John Waldron Corp. 

Wall Colmonoy Corp., Stainless Proc- 
essing Div. core 2680 

Warner Electric Suahe & Clutch Co. 314 

Weatherhead Co. 

Web Controls Corp. 

Weckesser Co. 

Westline Products Div., Western Litho- 
graph Co. 

Westplex Corp. .. 

S. S. White Dental Mfg. Co. 

Whitney Chain Co. 

Edwin L. Wiegand Co 

Winsmith, Inc. 

Wittek Mfg. Co. Re 

T. B. Wood’s Sons Co. 


Zero-Max Co., Sub. of Revco Inc. 
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Plastics Hl-lites 








Designers put the heat 


on thermoplastics 


Greater temperature and chemical resistance of newer materials 
proves a big factor in their growing use 


Designers are putting thermoplastics to work 
today in jobs where no one would have dreamed 
of using them a few years ago. In many instances, 
the better resistance to heat and chemicals pro- 
vided by the newer materials has made it possible 
to design better looking, more functional prod- 
ucts, at lower unit costs. Savings may lie in a 
number of different directions: cheaper process- 


STYLISH AND SANITARY , . . A new all-plastic carafe and 
tumbler set provides a timely answer to the unfavorable 
publicity about unhygienic bedside hospital water. Man- 
ufactured by Zylon Products Company of Pawtucket, R.I., 
the set consists of a wide-mouth carafe with removable 
lid, a disposable plastic liner, and a matching tumbler. 
Carafe, lid, and tumbler are all made with Pro-fax®, 
Hercules polypropylene, and the plastic’s high heat re- 
sistance makes it possible to autoclave the entire unit at 
the termination of a patient's stay. Daily replacement of 
the low-cost disposable carafe liner insures a clean water 
supply at all times without daily carafe sanitizing: 
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ing, lower material costs, reduced shipping and 
handling charges, less breakage, or longer shelf 
life. But above all, it’s the styling possibilities of 
the new plastics that most intrigue the designer, 
and are stimulating him in the conception of new 
plastics products, many for markets previously 
the exclusive domain of other materials. Here are 
some exciting results of this new trend in design. 


BETTER LOOKING AND SAFER, TOO . . . This new Prak-T- 

Kal vaporizer-humidifier is virtually unbreakable, easy 
and safe to handle and store. Molded with Pro-fax, the 
colorful, handsomely styled bowl and lid of this new unit 
cannot rust, discolor or corrode—advantages provided — 
by this new polypropylene plastic. An automatic shut-off 
that cuts the current to the heating element before water. 
is ‘completely used, makes it safe. to leave this unit un- 
attended even in a child's room. Bowl and lid for the unit 
are molded by Jamison North Bellmore, Long 
island, N.Y., and monufactured distributed by Prac- | 


tical Electric Products Corp., Long island City, N.Y. : ete 3 





Pro-fax gives wood the brush-off 


Pro-fax replaces wood in this new lineof TUFLITE 
paint brush handles, providing a superior prod- 
uct at lower material and production costs. 


TUFLITE handles are lighter and more durable 
than wooden models, have a finish that is imper- 
vious to solvents, and will not crack, chip, peel, 
or wear off. Availabie in a rich array of handsome 
colors, they are the first plastic brush handles 
offering colorful styling in a low-cost product. 
Not only lower in original cost, TUFLITE 
handles also cut the cost of brushmaking. Un- 
affected by humidity changes, they speed handle 
assembly, eliminating rejects due to shrinkage 
or swelling. 
TUFLITE paint brush handles manufactured by H. V. Hardman Co., 
inc., Belleville, New Jersey. 


Hi-Fax’ serves soap in style 


A handsome globe molded with Hi-fax, Hercules 
high-density polyethylene, makes Bobrick’s new 
; line of soap dispensers 

an attractive asset to any 

washroom. Much safer, 

too, since the globe won’t 

crack or shatter if dropped 

when being refilled. They 

have a soft lustrous snow- 

white finish that’s easiiy 

kept like new by simple 

damp-cloth cleaning. 

Bobrick selected Hi-fax 

after testing other ma- 

terials for durability and 

resistance to chemicals. 

Globes are blow-molded 

by Olympic Plastics, Inc. 


~come 


Hi-lites 


Design 


From a designer’s standpoint, a new spectacle 
case molded by Parmalee Plastics for U.S. Safety 
Supply Company is one of the most exciting uses 
of Pro-fax seen to date. The cover, hinge, case, 
and latch are all one piece of Pro-fax molded in a 
single shot, in a cleverly designed mold. A true 
plastics paradox, the case and cover depend on 
the rigidity of Pro-fax in achieving a durable, pro- 
tective package for a delicate product, while at 
the same time the molded hinge relies on the 
flexibility of Pro-fax in thin-wall sections. If that 
weren’t enough, the resilience of Pro-fax makes 
possible a strong, snug-fitting latch, which none- 
theless releases readily under delicate thumb 
pressure. 

Using the same basic idea, a variety of other 
such Pro-fax packages suggest themselves for 
products like cosmetics, tools, toys, or personal 
goods. 


HERCULES POWDER COMPANY 
900 Market Street, Wilmington 99, Delaware HERC ULES 
INDUSTRY 


THREE NEW MATERIALS FOR THE PLASTIC 


HI-FAX® HIGH-DENSITY POLYETHYLENE © PRO-FAX® 


POLYPROPYLENE @© PENTON® CHLORINATED POLYETHER 


For more information, turn to Reader Service card, circle No. 556 
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Now 4 CHR High Temperature TEFLON Tapes 





Temp-R-Tape adheres 
securely to bar heated to 
520°F during high tem- 
perature resistance test. 


Pressure-Sensitive TEFLON Tapes 


easy to apply in both electrical 
and mechanical applications 


The electrical uses of Temp-R-Tape include slot lining, inter- 
layer and interphase insulation, harness bundling, wrapping 
for microwave components, transformer coils, capacitors 
and high voltage cables, etc. 

As a low friction, non-stick facing, Temp-R-Tape applica- 
tions range from facings for film guides in sensitive elec- 
tronic instruments to the facing for heat sealing bars, 
forming dies, chutes, guide rails, etc. 

Chemical resistant facing applications include masking 
tape in high temperature dipping operations. 

All four of these pressure-sensitive Teflon tapes are avail- 
able from stock in rolls and in sheet form. In addition to 
Teflon tapes, CHR also makes a fiberglass tape with ther- 
mal curing, pressure-sensitive silicone adhesive (Temp-R- 
Tape GV) and silicone rubber coated fiberglass tape with 
thermal curing, pressure-sensitive silicone adhesive (Temp- 
R-Tape SGV). 

FREE SAMPLES and folder — write, phone or use inquiry service. 


— —100°F to 500°F applications 
— Class H and Class C insulation 
— Non-stick and low friction facing 


— Chemical resistant facing 


TEMP-R-TAPE T is a .006” pressure-sensitive 
Teflon tape with —100°F to 400°F (—70°C to 
200°C) temperature range. It has high dielec- 
tric strength, low power factor, negligible mois- 
ture absorption, high elongation, is non-corrosive 
and non-contaminating. Meets Class H Temper- 
ature requirements. 





TEMP-R-TAPE TH is a .013” pressure-sensitive 
Teflon tape with —100°F to 400°F temperature 
range. It is similar to Temp-R-Tape T except 
that it is made of .010” Teflon film to which 
.003” silicone polymer adhesive has been added. 
Often used where a single, thicker dielectric 
barrier is desired or where a more rigid, abra- 
sion resistant wrap is required. 





TEMP-R-TAPE C is a .002” pressure-sensitive, 
thermal curing Teflon tape with —100°F to 
500°F temperature range. It is made with a cast 
Teflon film which provides dielectric strength 
(2750 v/m) higher than any other type of Teflon 
film. When cured in place, it will operate at tem- 
peratures up to 500°F and will withstand much 
higher temperatures for short periods. Meets 
Class H and Class C temperature requirements. 





TEMP-R-TAPE TGV is a thermal curing, pressure- 
sensitive Teflon impregnated fiberglass tape with 
—100°F to 500°F temperature range. Although 
it is used extensively for mechanical and elec- 
trical applications, its dielectric strength is 
lower than other Temp-R-Tapes. 





CHR products include: 


COHRIastic Aircraft Products — Airframe 
and engine seals, firewall seals, coated fabrics 
and ducts 

COHRIastic Silicone Rubber Products — 
Silicone rubber moldings and extrusions, sili- 
cone rubber sheets, silicone sponge rubber 


Temp-R-Tapes — Pressure sensitive, thermal 
curing Teflon and silicone tapes 


Allied Products — COHRIastic silicone 
cements and conductive gasketing 


Leader In Fabrication of Silicone Rubber 


CONNECTICUT HARD RUBBER COMPANY 


For more information, turn to Reader Service card, circle No. 558 
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“the fast way 
out of today’s 


profit squeeze 





is through 


sf «uthe use of 


more efficient 
materials which 
cost less to 
machine and 
JSabricate, yet 
produce a 
better product...” 


2.e. Asarcon® 





Continuous- 





Cast Bronze 








Motor-drive clutch-ratchet shaft bearings in 

various Remington Rand calculating machines 

are continuous-cast from Asarcon 773 Bearing Bronze. 
These bearings test out 33% higher in impact 

strength to their sand-cast predecessors! 


Cushion collars for air 
cylinders cut from 
continuous-cast Asarcon 
tubes eliminate drilling 
operation, also cut 

costs of finishing, turning 
and grinding collars 

to very close tolerances. 


Design for full production 


Easy machining and longer wear governed 
the choice of Asarcon bronze for the 
worm gears and guide bushings 

on this power belt sander. 


efficienc: 





sarcon bronze, as power transmission bearings 
n heavy duty equipment, improves performance, 
axtends service life. 


Asarcon bronze bearings act as seal against 3000 pounds 
of oil pressure in control assembly in Lockheed’s 
C-130. These bearings save space, weight. Their great 
uniformity gives low friction, high load capacity. 


ONTINUOUS-CAST BRONZE CASTINGS 


Lower material costs, faster production, better prod- 
ucts. Certainly a powerful set of reasons for evaluat- 
ing Asarco’s unique process of casting shapes in con- 
tinuous lengths. The alloys produced by continuous 
casting are in accord with SAE, ASTM, and govern- 
ment specifications but their performance is demon- 
strably superior to similar alloys cast other ways. So 
superior in hardness, tensile, yield, and impact 
strength, that you may be able to substitute an 
Asarcon bronze for a high-cost aluminum—or man- 
ganese bronze. You get the shape you need in the 
exact lengths you need, with minimum clean-up nec- 
essary, machinable on high speed machines. 

Before you design or produce a copper base part, 
investigate the economy and efficiency of continuous- 
casting. From a simple sketch, Asarco can tell you 
whether or not your part can be economically made 
from a continuous-cast alloy. Call in your nearby 

J Among the continuous- Asarco representative or write to Continuous-Cast 


= cast shapes available AMERICAN 


Re in Asarcon alloys Products Department, American Smelting and Refin- a 


are those suitable for ing Company, Barber, N. J. West Coast Distributor: REFINING 
valve guides, bushings, ‘ COMPANY 


thrust washers, Kingwell Bros., Ltd., 457 Minna St., San Francisco. 
obi Sai : 

retainers, gears, brake In Canada: Federated Metals Canada, Ltd., Toronto 

discs, nozzles, seals, 

sleeves, plugs. and Montreal. 





Cut your bearing costs 5 ways with 


Asareon 773 (saz 660) 
Continuous-Cast 
Bearing Bronze 


260 sizes of rods and tubes. Complete range of sizes 
from 1/2" to 9" diameters. Immediately available from 
stock in 105" lengths. Special shapes produced to order. 


1 « No short-end scrap as from ordinary cast bars. Your 
Asarcon distributor will cut to requirements. 


You get exact lengths you need. Up to 105”. 


® -- . 
Av» Less diameter loss. Asarcon 773, in a complete range 


of sizes, comes closer to finished dimensions. 
Only 1/32” to 3/32” to machine off. 


* 
3 « Less machining. Less stock to remove means less machining 


time and cost. 


4 « No loss of machining time, no parts thrown away because 
of metal defects. Every casting unconditionally guaranteed to be 
free of blow holes, pits or shrinks. No sand to dull 


tools. No hard or soft spots. 


+). Less down-time. The better, more uniform properties of 
Asarcon 773 assure longer life of important machine 


parts and few breakdowns. 


Order Asarcon 773 from stock in 260 sizes, solids and tubes, 
any length up to 105”, from a national network of 
distributors. Write for address of nearest stock point and 
complete data, to Continuous-Cast Products Department, 
American Smelting and Refining Company, Barber, N. J. 
West Coast Distributor: Kingwell Bros., Ltd., 457 Minna St., 
San Francisco. In Canada: Federated Metals Canada, Ltd., 
Toronto and Montreal. 





in 
castings... 


Alcoa puts the metal where you want it 


The design areas in this permanent-mold 
casting are pegged in red. The part itself 
is an automatic transmission housing for 
the ’59 Ford car. It weighs 24 lb, 61 lb 
less than its cast-iron predecessor. The 
cyclone forces that whirl through modern 
automatic transmissions bring stress 
ranges in some parts of the casting up to 
21,000 psi. The problem was to provide 
adequate strength without unnecessary 
weight in the casting walls. 

Alcoa was not only able to offer a com- 
plete test facility, but was able to offer 
some sound design tips, too. Stresscoat 
and strain gage tests revealed the areas 


where special design attention was neces- 
sary. We were able to produce the parts 
to meet the exacting production schedule 
of the automotive industry. 

In castings as well as forgings, screw 
machine parts, extrusions and impacts, 
Alcoa puts the metal where you want it. 
To you, this may mean fewer rejects, or 
it could provide the key to ingenious so- 
lutions for difficult design problems. Start 
now; write for Alcoa’s Up-To-Dater, a 
starter file of ideas and design tips on 
Alcoa Engineered Products. Aluminum 
Company of America, 917 Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


ALCOA Qg 





Alcoa puts the meta/ where you 
want it n castings, forgings m 


pacts, extrusions and machined parts 


For Exciting Drama Watch “Alcoa 
Theatre,’’ Alternate Mondays, NBC-TV 
and “Alcoa Presents,’’ Every Tuesday 
ABC-TV 


> AREAS" 


Visit Alcoa’s booth—No. 1324—at the Design Engineering Show in Philadelphia, May 25 to 28. 
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Another practical application for Hi lal ele OVNI 


“CORROSION SPECIALISTS” TURN TO TITANIUM 


...for working parts of new DURE) valves 


The Duriron Company, Inc., manufacturer of 
“Durco” valves and pumps, specializes in design 
and manufacture of equipment for corrosive serv- 
ice. Now they’re among the first to turn to titanium 
... producing, to order, fabricated valves used in 
highly corrosive applications. These valves are 
specially designed for handling hot nitric acid, hot 
chlorides, organic acids, mixed acids, etc. 

In the Durco Type K “Y” valve, shown above, 
all metal parts in contact with corrosive solutions 
are Mallory-Sharon titanium. Mallory- 
Sharon engineers worked closely with 
Duriron designers on welding and forming 


MALLORY-SHARON METALS CORPORATION 


integrated producer of Titanium - 


zirconium: Special Metai/s 


techniques for the new valves. Mallory-Sharon 
titanium mill products are also being used in a 
Durco plug valve and a new line of corrosion 
resistant ““_Durcopumps’”’. 

For help in applying titanium’s unusual corro- 
sion resistant properties to your processing equip- 
ment, write for Technical Data Sheet on Titanium 
Valves for Chemical Service. Please address: 
Commercial Market Development, Department B, 
Mallory-Sharon Metals Corporation, Niles, Ohio. 


MALLORY Ms SHARON 


* NILES OHIO 
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Reader Service 


helps you get up-to-date technical bulletins 


and details on advertised products 


USE THESE 
POST-FREE CARDS 
TO REQUEST... 


1. FREE 
SUPPLIERS’ 
LITERATURE ...- 


from the selected list of new 
bulletins reviewed under 
Technical Literature which 
follows this insert (p 42). 
You will also find, under 
subject headings, a cumulative 
list of current technical 
literature suitable for your 
reference files. To obtain 
bulletins, simply circle the 
appropriate numbers on one of 
the free return postal cards 
and drop it in the mail. 


2. INFORMATION ON 
ADVERTISED 
PRODUCTS... 


which will also be forwarded 
to you if you will circle on 
the free return postal card 
the code numbers that appear 
with the advertisements in 
which you are interested. 


Want Manuals? 


Reader Service will fill orders 
for both Materials & Methods 
and MATERIALS IN DESIGN 
ENGINEERING Manuals. All 
Manuals are reprinted and are 
available for a nominal 
handling charge. For an order 
blank and a list of Manuals 
still available, see page 162. 
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Semiconductor Preforms. Accurate Specialties 
In 4 pp. illus No. A-68. Describes high 
purity semiconductor preforms used in making 
alloy junctions in germanium and silicon de- 
vices Includes phase diagrams of various 
semiconductor alloy systems 1 
Sait Bath Brazing. Ajax Electric Co. Where 
and how to use salt bath brazing for various 
ferrous and nonferrous assemblies 2 
Cemented Carbides Allegheny Ludlum 
Corp 32 pp illus Characteristics, 
machining data and prices of cemented 
bides 


Steel 
uses, 


car- 


Aluminum, Magnesium Castings. American 
Brake Shoe Co Light Metals Dept 6 pp 
illus. Mechanical properties and government 
specifications for sand, permanent mold and 
plaster mold aluminum and magnesium cast- 
ings aq 
Ductile Iron Parts. American Cast Iron Pipe 
Co., Special Products Div., 36 pp, illus. Grades 
dimensions. weights, use and specification 
for ductile iron piping. rolls and other parts 
Molybdenum-Containing Alloys. Climax Molyb- 
denum Co., Div. of American Metal Climax 
Inc., 36 pp, illus Describes what abrasive 
wear is, its economic significance, and how to 
combat it with molybdenum-containing mate- 
rials 

Sealant for Metal Parts. American Sealants 
Co., 6 pp, illus. Properties, uses and applica- 
tion data for a liquid sealant used on metal 
parts 

Nonferrous Sheets, Rods. 
18 pp, illus., No. WP-29. Chemical and phys- 
ical properties, sizes and tolerances of non- 
ferrous sheets, plate, rod, pipe, tube. fittings 
forgings and fastener 8 
Glass-Polyester Compound. Atlas Powder Co 
Chemicals Div 4 pp Design data, uses 
prices, and physical, electrical and chemical 
properties of a glass-reinforced polyester mold- 
ing compound 

Nonferrous Extrusions. Babcock & 
Wilcox Co Tubular Products Div 6 
illus., No. TB-413A Information on ferre 
and nonferrous tubing and solid shapes made 
by extrusion 10 
ABS Polymers. Marbon Chemical Div., Bore- 
Warner Corp., 18 pp, illus. Physical, mechar 
ical, electrical and thermal properties of five 
types of ABS polymers for molded parts, ex- 
trusions and sheet 11 
Bimetailic Tubes. Bridgeport Brass Co., 24 pr 
illus. Explains how bimetallic tubes help solv« 
corrosion problems in condenser and heat ex 
changer equipment in the petroleum, chemical 
and food processing industries 12 
Steel Forgings. Cameron Iron Works, Inc 
Special Products Div., 44 pp. illus. Dimensior 
and weights of various shapes and forms 
forged of stainless and alloy steel. Shows how 
forgings are made 13 
Chase Brass & Copper Co., 8 pp, No 
D-1 Corrosion resistance, properties, forms 
tempers, electrical and thermal conductivity 
and uses of a high copper alloy called Phosnk 
bronze 14 
Plastics Pipe. Chemtro!, 16 pp, illus., No. 159 
Installation data, corrosion resistance and de- 
sign information on plastics piping systems. 15 
Silicone Rubber Tapes. Connecticut Hard Rub 
ber Co., 2 pp. illus. Physical, mechanical and 
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Suppliers’ Literature 


Books, p 254 


electrical properties, and uses of 
silicone rubber tapes 

TFE-Coated Glass Fabric. Commercial Plastics 
& Supply Corp., 4 pp, illus. Electrical, chem- 
ical and physical properties of TFE-coated 
glass fabrics, tapes, yarn and thread 17 


Polyester-Giass Laminates. Continental-Dia- 
mond Fibre Corp., 4 pp, illus. Physical, me- 
chanical and electrical properties of polyester- 
glass laminates 18 
Silicones in Missile Design. Dow Corning 
Corp., 8 pp, illus., No. 1-131. Discusses missile 
and rocket applications for silicone rubbers 
resins, dielectrics, fluids, greases and com- 
pounds 19 
Polyurethane Rubber. Dunlop Tire & Rubber 
Corp., Duthane Div., 4 pp. illus. Properties 
uses and fabricating data for a polyurethane 
rubber called Duthane 20 
Viton O-Rings. E. I. du Pont de Nemours & 
Co., Inc., Elastomer Chemicals Dept., 8 pp 
illus., No. 86. Current “‘Elastomers Notebook”’ 
discusses the use of Viton o-rings at tempera- 
tures up to 525 F 2 
Thermal Insulation. E. I. du Pont de Nemours 
& Co., Inc., Pigments Dept., Specialty Prod- 
ucts Section, 6 pp. illus. Physical properties 
thermal conductivity, fabrication, uses and 
availability of fibrous potassium titanate 
thermal insulation 22 
Thermal Insulation. Dyna-Therm Chemical 
Corp., 4 pp, illus. Information on a mastic- 
type chemical coating designed as a high heat 
insulating material and an erosion and cor- 
rosion resistant coating 23 
Silver Electropiates. Engelhard Industries, Inc., 
American Platinum & Silver Div., 4 pp. Tells 
how to silver plate ferrous and nonferrous 
metals 24 
Knitted Wire Mesh. Metal Textile Corp., Div 
of General Cable Corp., 2 pp, illus. Discusses 
knitted wire meshes as gaskets, spacers, noise 
eliminators and expansion joint fillers 25 
Silicone Rubber. Genera] Electric Co., Silicone 
Products Dept., No. CDS 170. Information on 
RTV (room temperature vulcanizing) silicone 
rubber for potting and encapsulating, mold 
making, sealing and calking. 26 
Ceramic Parts. Centralab, Div. of Globe-Union 
Inc., 16 pp, illus Design information, me- 
chanical and electrical properties, heat re- 
sistance, uses and chemical resistance of ce- 
ramic parts. 27 
Cellular Rubber, Plastics. B. F. Goodrich Co., 
Sponge Products Div., 8 pp, illus. Properties 
and uses of cellular rubber and plastics 
sheets, shapes, tubing and molded forms. 28 


PVC Pipe. B. F. Goodrich Industrial Products 
Co., 4 pp, illus., No. 10050-A. Physical, me- 
hanical and electrical properties, chemical 
resistance and dimensions of PVC piping. 
fittings and valves 29 
Plastics Parts. Goodyear Aircraft Corp., 34 
pp, illus Properties, uses, fabrication and 
testing of plastics parts 30 
Brazing Stainless Steels. Harper Electric Fur- 
nace Corp., 24 pp, illus. Tells how to braze 
stainless steels. 31 
Aluminum Extrusions. Harvey Aluminum, 16 
pp. Information on the design and production 
of large aluminum extrusions. Included are 
standard manufacturing limits for solid 
shapes, hollow shapes, panels and tubes 32 


supported 
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Polyester Resins. Interchemica] Corp., Finishes 
Div Information on the preparation of a 
polyester premix compound 33 


Nickel Wire Cloth. International Nickel Co 
Inc., 15 pp, illus. Mechanical properties, sizes 
and uses of nickel alloy wire cloth and mesh 

34 


Tool Steels. Jessop Steel Co.. 14 pp. illus. In- 
formation on cast-to-shape air hardening. oil 
hardening, hot worked, flame hardening, stain- 
less and heat resisting tool steels 35 
Aluminum Tubing. Kaiser Aluminum & Chem- 
ical Sales, Inc., 4 pp, illus. Information on 
decorative aluminum tubine available in 
stucco, diamond, leather, square and pebble 
patterns 36 
Stee! Bars. La Salle Steel Co., 24 pp, illus 
No. 21. Advantages of using an all purpose 
high strength steel bar called Stressproof for 
making repair and maintenance parts 37 
Uses of Tin. Malayan Tin Bureau, 18 pp 
illus., No. 45. Current issue of “Tin and Its 
Uses” discusses an organo-tin compound as 
textile preservatives, and slow-brightened elec- 
tro-tin in electronic equipment 38 
Bearing Lubrication. Miniature Precision 
Bearings, Inc., illus. Information on various 
types and brands of oils and greases for bear- 
ing lubrication 39 
Adhesives. Minnesota Mining & Mfe. Co., Ad- 
hesives, Coatings and Sealers Div., 12 pp, 
illus. Design concepts, uses and characteristics 
of natural and synthetic rubber, and plastics 
adhesives. Information also on coatings and 
sealers 40 
Silicone Rubber. Moxness Products, Inc., 4 pp 
No. 310. Properties of low compression set 
general purpose, high strength, fuel and oil 
resistant, high temperature and low tempera- 
ture silicone rubber compounds 41 
Plywood. North American Plywood Corp., 10 
pp. Sizes and thicknesses of interior, ex- 
terior and marine grades of plywood 42 
Viny!-Metal Laminate. North-East Laminates, 
Inc., 8 pp. Physical and mechanical properties. 
and uses of a semi-rigid vinyl bonded to steel. 
aluminum and wood composition board 43 
Refractory Materials. Norton Co., Electro- 
Chemical Div., 16 pp, illus. Properties, uses 
and sizes of silicon carbide, zirconium oxide 
calcium zirconate and boron carbide refrac- 
tory materials 44 
Pipe Insulation. Owens-Corning Fiberglas Corp., 
Plastics Reinforcement Div., 8 pp, illus., No 
1-IN-759. Describes calcium silicate pipe and 
equipment insulations that are effective at 
temperatures up to 1800 F 4s 
Phosphate Coating. Parker Rust Proof Co., 4 
pp, illus. Information on phosphate coated 
appliances 46 
Sintered Nylon Parts. Polymer Corp., 4 pp 
illus. No. BR-11. Wear resistance, physical 
properties, dimensional stability and chemical 
resistance of sintered nylon parts 47 
Ferrous, Nonferrous Wire. Riverside-Alloy 
Metal Div., H. K. Porter Co., Inc., 6 pp, illus. 
Sizes, tempers and characteristics of ferrous 
and nonferrous wire 

Plastics Laminates. Reiss Asso., Inc., Plastics 
Div., 4 pp. illus. Dimensional stability, abra- 
sion, heat and moisture resistance, and uses 
of a decorative high pressure laminated plas- 
tic called Railite 49 





Aluminum Mill Products. Reynolds Metals Co., 
18 pp, illus. Tempers and sizes of sheet, plate, 
foil, wire, rod, bar, tubing, pipe, and extruded 
and structural shapes made of heat treatable 
and non-heat treatable aluminum alloys. 50 


Bar, Tube Stock. Centrifugally Cast Products 
Div., Shenango Furnace Co., No. 156. Proper- 
ties and uses of standard bar and tube stock 
made of GC Meehanite Metal, GA Meehanite 
Metal and Type No. 1 Ni-Resist Alloys. 51 


Paint Finishing. Sherwin-Williams Co., Gen- 
eral Industrial Div., 12 pp, No. CFP-513. 
Causes and remedies of common finishing 
problems. Tells how to estimate paint re- 
quirements for coating product surfaces. 52 
Sigourney Mfg. Corp., 4 
pp, illus. Information on vacuum investment 
castings made of steel, cobalt, nickel and 
other nonferrous metals. 53 


Ceramic Permanent Magnets. D. M. Steward 
Mfg. Co., 4 pp, illus. Electrical properties, 


Investment Castings. 
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Stainless Steel Parts. Alloy Products Corp., 20 
pp, illus. Information on drawn and welded 
stainless steel shape 67 
Malleable Iron Castings. American Malleable 
Castings Co., 4 pp, illus. Production and uses 
of pearlitic malleable iron castings; also speci- 
fications on both pearlitic and standard malle- 
able iron 68 
Viny!l-Metal Laminate. American Nickeloid 
Co., 6 pp, illus. Specifications, uses and fabri- 
cation of a vinyl-metal laminate available in 
heet strips and coil 69 
Cold Extruded Steel. 
Radiator Co Youngstown Kitchens Div., 16 
pp, illus How low carbon steel parts are 
cold extruded and fabricated in one piece 
without machining 70 
Ferrous Rings. American Welding & Mfg. Co., 
Industrial Products Div., 20 pp, illus. Di- 
mensions and uses for carbon, stainless steel. 
titanium and aluminum welded rings 71 


Steel Tubing. Armco Steel Corp., 4 pp, illus 
How to cut costs, get faster production and 
improve design with welded steel tubing 72 
Forged Steel Rings, Flanges. Baldwin-Lima- 
Hamilton Corp., Steel Works Div., 12 pp, No 
10,000. Design advantages and cost-cutting 
applications of forgings in industrial proc- 
essing equipment. 73 
Nickel-Lined Steel Pipe. Bart Mfg. Corp., 8 
pp, illus. Gives fabrication techniques and in- 
formation on applications of nickel-lined steel 
pipe and fittings in the paper, chemical, 
pharmaceutical and food industries 74 
Bethlehem Steel Co., 6 pp, 

Shows how Bethlehem Steel 

jet aircraft parts. Information 
forgings produced by the com- 
75 


American Standard 


Drop Forgings. 
illus., No. 662 
Co. drop forges 
on other drop 
pany 

Corrosion of Wrought tron. A. M. Byers Co., 
8 pp illus No 15-D. Compares corrosion 
resistance of 4-D wrought iron with standard 
wrought iron and a ferrous substitute in 
such applications as hot water lines, heat 
exchangers, smoke stacks, tanks and brine 
lines 76 
Wire Coth. Cambridge 
illus Information on woven wire conveyor 
belts, industrial wire cloth and other woven 
wire products 77 
Alloy Steei Tubing. Carpenter Steel Co., Alloy 
Tube Div 12 pp, illus. Sizes, finishes, chem- 
ical composition, and mechanical and physical 
properties of high temperature, low expansion 
and high permeability alloys used in tubing 
and pipe 78 


Wire Cloth Co., 4 pp, 


Commercial Shearing & 
illus., No. 900-P2. Typical 
forging, stamping and 
whereby metals 
pressure. 79 


Forgings, Stampings. 
Stamping Co., 4 pp 
metal shapes made by 
Roto” forming, a process 
are cold formed under high 
Steel Wire. Continental Steel Corp., 12 pp, 
illus. Information on standard and special- 
shaped wire, coarse round wire, and fine and 
specialty wire made of low and medium-low 
carbon steel 80 
Electric Furnace Steels. Copperweld Steel Co 
Aristoloy Steel Div., 48 pp, illus. Facilities of 
company for melting, rolling, finishing, heat 
treating onditioning electric furnace 
steels 1¢ limits and chemical analysis 
are also given 81 


uses, tolerances, advantages and sizes of ce- 
ramic permanent magnets made of barium 
ferrite. 54 
Plastisols, Organisols. Reynolds Chemical Prod- 
ucts Co., Div. of Stubnitz-Green Corp., 8 pp, 
illus. Information on plastisols and organosols 
used as coatings for paper, steel, bottles, 
gloves, rope, wire and plating racks. 55 


Buty! Rubber. Thiokol Chemical Corp., No 
102-1. Discusses the resistance of buty] rub- 
ber to a number of commercial fire resistant 
hydraulic fluids 56 


Nickel-Base Alloy. Haynes Stellite Co., Div. of 
Union Carbide Corp., 12 pp, illus. Corrosion 
resistance, formability, chemical composition, 
physical properties, hardness, impact strength 
and short-time tensile strength of a nickel- 
base alloy called Hastelloy alloy F. 57 


Viny! Wrinkle Finishes. Union Carbide Plas- 
tics Co., Div. of Union Carbide Corp., 5 pp, 
No. 40. Discusses the use of vinyl plastisols, 


Steel Tubing. Ohio Seamless Tube Div., Cop- 
perweld Steel Co., 8 pp, No. CS-59. Informa- 
tion on seamless and electric-resistance weld- 
ed steel tubing 82 
Boron Stainiess Steel. Superior Steel Div., 
Copperweld Steel Co., 8 pp, illus., No. 57 
Chemical composition, microstructure, corro- 
sion resistance, machinability and mechanical 
properties of a boron stainless steel for nu- 
clear reactors 83 
Ferrous, Nonferrous Tubing. Damascus Tube 
Co., 46 pp, illus. Chemical composition, physi- 
cal and mechanical properties, and corrosion 
resistance of zirconium, titanium, nickel-base 
alloys, and stainless steels used in the manu 
facture of pipe and tubing R4 
Expanded Metal. Designers Metal Corp., 8 pp 
illus.. No. 4581. Patterns, sizes and uses of 
anodized, plated and painted ferrous and non 
ferrous expanded metal. Shows typical appli 
cations 85 
Metallic Paste. Devcon Corp., 12 pp, illus., No. 
N1-103. Chemical resistance, physica] propet- 
ties and uses of metallic molding and filling 
compounds 86 
Die Forgings. Drop Forging Assn., 4 pp. Fore- 
ing problems most frequently encountered by 
metallurgists are cross-indexed with forged 
metal characteristics that offer solutions. 87 
Alloy Stee! Castings. Duraloy Co., 16 pp, illus., 
No. 3354-G. Corrosion resistance, uses, chemi- 
cal composition and physical properties of 
high alloy steel castings. Castings are of two 
types—static and centrifugal 88 
Stee| Shapes. Reliance Div., Eaton Mfg. Co 
8 pp, illus. Information on cold drawn, cold 
rolled and centerless ground carbon, alloy and 
Stainless steel shapes 89 
Metal Stampings. Euclid 
metric Stamping Co. Div., 4 pp, 
gestions for cost savings through 
from castings to stampings 
Welded Stee! Tubing. Formed Steel 
stitute, Inc. Sizes, grades and shapes of 
welded tubing made of carbon and stainless 
steels 91 
Formed Tubes. Formed Tubes, Inc., 16 pp, 
illus. Describes company’s facilities for manu- 
facturing tubing of various metals and alloys 
92 


Stainless Steels. Peter A. Frasse & Co., Inc 
chart. Relative corrosion resistance of 34 
standard grades of stainless steel 93 
Steel Fabrications. Goslin-Birmingham Mfg 
Co., 8 pp, illus. Shows company facilities for 
custom fabricating of such steel process equip- 
ment as evaporators, vacuum pans, dryers 
and heat exchangers 94 
Ductile tron. Hamilton Foundry & Machine 
Co.. 6 pp. illus. Tensile strength, machin- 
ability, heat resistance, pressure tightness, 
impact resistance and rigidity of ductile 
(nodular) iron 95 


Stamping Co., Geo- 
illus. Sue- 
conversion 


Tube In- 
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organisols and solutions in the 
of vinyl wrinkle coatings. 

Stainless Steel Pipe. Union Steel Corp., 8 pp, 
No. U. Characteristics, uses and tolerances 
of stainless steel pipe and tubing. 59 
Vinyl! Coatings. U.S. Stoneware Co., Plastics 
& Synthetics Div., No. 187F-1. Chemical and 
moisture resistance, adhesive properties and 
application data for a vinyl coating that is 
applied by hot spraying. 60 
Brazing Alloy. Wall Colmonoy Corp., 1 p, No 
5. Composition, physical properties, oxidation 
resistance and uses of a nickel-base brazing 
alloy for joining stainless steel. 61 
Treated Feits. Western Felt Works, Treated 
Felts Section. Properties and uses of felts 
treated with TFE, polyester and polyethylene 
resins. Contains samples. 62 
Expanded Steel. Wheeling Steei Corp., 6 pp, 
illus. Uses, styles and dimensions of expanded 
steel. 63 


formulation 
58 


Higbie Mfg. Co., Avon Tube 
Fabrication and application 
steel tubing 96 
Latrobe Steel 


Steel Tubing. 
Div., 8 pp, illus 
data for thin-walled 
Precipitation Hardening Steels. 
Co., 6 pp, illus. Properties of a precipitation 
hardening die steel for plastics molds, zin¢ 
die casting dies and holding blocks. 97 
Wire Gage Chart. Little Falls Alloys, Inc 
Chart for determining gage and footage read- 
ings in Brown & Sharpe (AWG) wire gages. 98 
Welded Assemblies. R. C. Mahon Co., 1 D, 
illus. Shows the use of welding in the con- 
struction of various assemblies 99 
Malleable tron Castings. Malleable Castings 
Council, 8 pp, illus. Design considerations, 
machinability, and impact and corrosion re 
sistance of standard and pearlitic malleable 
iron castings 100 
Alloy Castings. Meehanite Metal Corp., 4 pp, 
illus., No. 7. Shows the use of various heat 
wear and corrosion resistant steel castings as 
dies and machinery parts 102 
Coated Steel Strip. Thomas Strip Div., Pitts 
burgh Steel Co., 20 pp, illus. Actual samples 
of strip steel electrolytically coated with zinc, 
copper, brass, lead alloy, nickel and chro- 
mium, in natural and buffed finishes 103 
Tool Steel. H. K. Porter Co., Vulcan-Kidd 
Steel Div., 4 pp. Carbon, alloy and high speed 
tool steel chart listing 43 brand names now 
being produced by the company. 104 
Deep Drawn Parts. Pressed Steel Tank Co., 
16 pp, illus. Uses of Hackney metal contain- 
ers and deep drawn parts 105 
tron Powders. Pyron Corp., 8 pp, illus 
Chemical and physical properties, and com- 
position of hydrogen-reduced iron powders. 106 
Republic Steel Corp. Metal 
illus., No. ADV 1014 
uses, chemical compo 
four iron powders 


Powders. 

Div 52 pp, 

properties, 
availability of 


tron 
Powder 
Physical 
sition and 


Rigidized Metal Panels. Rigidized Metals Corp., 
4 pp, illus., No. 3. Use of rigidized metals 
for thermos containers, projectors, toll meters 
and onion conveyors 108 
Metal Stampings. Rockwell-Standard Corp 
Stamping Div., 8 pp, illus. Facilities for pro 
ducing large, small, light and heavy stamp- 
ings in any metal or alloy 109 
Metal Stampings. Dayton Rogers Mfg. Co., 8 
pp, illus. Case histories showing cost savings 
achieved with ferrous and nonferrous metal 
stampings 110 
Fabricated Alloys. Rolock, Inc., 32 pp. illus 
Comprehensive catalog on heat and corrosion 
resistant fabricated alloy products iil 
Spring Steels. Sandvik Steel, Inc., 6 pp, illus 
Sizes, materials and chemical composition of 
spring and specialty strip steels 112 
Steel Tubing. Sawhill Tubular Preducts, Inc 
16 pp. Information on grades and sizes of 
steel tubing. 113 
Zinc-Coated Steel. Sharon Steel Corp., 12 pp 
illus. Discusses welding, soldering, cold form- 
ing, cleaning and storage of Galvanite zinc- 
coated steel. 114 
Brazing Stainless Steel. Stalker Corp. 4 pp 
illus. High temperature, copper hydrogen, and 
silver brazing of stainless and high strength 
alloy steels 115 
Welding Steel Castings. Tempil Corp., 52 pp 
illus. Recommended practices for repair and 
fabrication welding of steel castings 116 
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Cold Formed Parts 

48 pp illus 
metal parts 
Staintess Steel. Was! 
pp, illus *hysical 
fabrication corrosion 
and cleanability 

teel sheet and 
Welded Steel Tubing. Wheatland Tube Co. 4 
pp, illus. Sizes, weights and uses of hot rolled 
and rolled welded steel tubing 122 
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Nonferrous Metals 

© Parts ¢ Forms 
Zinc Die Casting Advance Tool & Die Ca 
ing Co 4 pp, illu Outline design, mac! 
ing, quality control and finishing of zin 
aluminum die casting 


and 
127 
America 
machine 
instru 


Aluminum Parts. Aluminum Co. of 
20 pp. illus. Use of aluminum screw 
tock in the manufacture of cameras 
ments, fishing reels, outboard motors and 
dictating machines 128 
Specifications for Copper. American Brass Co 
28 pp. No. B-34. Military, ASTM, SAE, AMS 
ASME and AWS specifications for copper 
brass, phosphor bronze, cupro-nickels, nickel 
silvers and leaded brasses 129 
Rare Earths. Lindsay Chemical Div., American 
Potash & Chemical Co., 12 pp, illus. Describes 
company’s work in the rare earth field 130 
Zine Die Casting Alloys. American Smelting & 
Refining Co Federated Metals Div 32 pp 
illus. Properties, uses, specifications and fab- 
rication of zinc die casting alloys 131 
Investment Castings. Austenal Laboratories 
Inc Microcast Div 12 pp, illus. Describes 
Microcast process and gives properties of in 
vestment cast alloy 13 
Bearing Metal. Bearium 
Information on 
nonferrous metal called 
Precious Metal Catalysts. J. Bishop & Co 
Platinum Works, Chemical Div., 1 p, No. CD2 
Properties of platinum iridium rhodium 
ruthenium, palladium and gold catalysts. 134 
Porous Materials. BLC Porous Materials Co., 4 
pp. illus., No. 4. Discusses two porous non- 
ferrous metal systems to control air flow. 135 
Bearing Material Chart. Bound Brook Oil-Less 
Bearing Co 4 pp. illus. Easily read chart 
howing how to select the proper material for 
sintered bronze or iron bearings 136 
Beryllium Metal. Brush Beryllium Co., 24 pp 
illus Information on strength, corrosion re- 
istance, machinability and electrical and 
optical properties of beryllium metal 137 
Metal Castings. Buckeye Brass & Mfg. Co 
B-Mold Div 4 pp Properties and uses of 
nonferrous investment, permanent mold and 
entrifugal casting Information also on 
ferrous castings 138 
Sintered Bronze. Bunting Brass & Bronze Co 
12 pp, illus., No. P-5é Information on stock 
bearings, washers and bars made of sintered 
bronze 139 
Seamless Copper Tubing. Calumet Hecla 
Inc Wolverine Tube Div 16 pp. illu Sh 
facilities for manufacturing seamles ) 
and copper tubing 
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illus “More Zr 
corrosion resist- 

141 
Mfg. Co., 4 pp 
impact extru- 
design possi- 


Zirconium. Carborundum 
Carborundum Co., 8 pp 
Facts,"’ Vol. 1, discusses the 
ant properties of zirconium 
Aluminum Extrusions. Cliff 
llus. Information on aluminum 
sions showing a few of the many 
bilities 

Corp., 8 
fabri- 


Columbia-National 
properties and 
metal 


Metal. 
Physica] 
for zirconium 


Zirconium 
pp, 1 S 
catl data 


uses 


Magnesium-Thorium Alloys. Dow Chemical Co., 
radioactivity of 
i l Information on 
pickling and chemical milling 


Discusses the 


thorium-contair alloys 


14 pp. illu 


144 
Div. of 
Describes 
metals 

145 
Aluminum Co 4 
and physical 
sheet 146 
Tantalum. Fansteel Metallurgical Corp., Metals 
& Fabrication Div.. 4 pp, illus. Availability of 
tantalum sheet from stock. Thermal, electrical 
and mechanical properties of tungsten, tanta- 
lum, molybdenum and columbium 147 
Metal Stampings. Federal Tool & Mfg. Co 
6 pp. illu No. 301 Design information 
pecifications cost and delivery information 
on short run stampings of aluminum 
steel bronze 148 


Extrusions 


welding 
Precious Metals. D. E. Makepeace Co 
Engelhard Industries Inc illus 

olid and laminated precious and base 
for chemical and electrical equipment 
Aluminum Sheet. Fairmont 
pp Dimensional data 
wrought aluminum 


uses 


properties of 


steel 


brass, nickel, stainless and 


Extrusions. General 
Inc 6 Properties uses surface 
finishes, leng and tolerance of aluminum 
extrusion 149 
Shell Mold Castings. Central Foundry Div 
General Motors Corp 8 pp Outlines 
advantages and limitations shell mold 
casting process. Shows a small 
and intricate parts that with 
this process 150 
Electrical Contact Materials. Gibson Electric 
Cc 16 pp. illu No. C-520. Properties and 
contact materials, including 
nickel, silver alloys and 
151 
Corp 
physical 


Aluminum 


illus 
the 
number of 
can be made 


es of electrical 
palladium 


oxides 


fine liver 

ilver cadn 
Zine 
8 pp. illu 

data on zine 
Silver Brazing Alloys. 
pp illu No 78 Case 
small parts 
pin devices 


iun 
Gri Reproducer 
nformation and 
die castings 152 
Handy & Harman, 4 
histories on silver 
used in missile 
automatic and power 
tools 153 
Cold Heading Copper. John Hassall, In 4 
pp. illus Cold Heading Copper for Economy 
disc s the advantages of heading in 
r fasteners and Parts 
154 
Hoover Co., Die Casting 
V 12 pp Chemical composition, de- 
n information and physical properties of 
aluminum and zinc-base die castings 155 
Indium Alloys. Indium Corp. of America, 93 
pp graph Constitution of indium 
systems 
Beryllium Copper Parts. Instrument Specialties 
Co., In 20 pp, illus., No. 10. Design infor- 
mation, properties and uses of beryllium cop- 
per and screw machine products. 157 
Bronze Co., 4 pp, illus 
properties, uses, dimen- 
tubular nd_ solid 
iss 
Kelsey-Hayes Co., Metals 
Div 16 pp, illus. Forms, uses, composition 
physical properties, heat treatment and ma- 
chining of Udimet 500. a nickel-base high tem- 
perature alloy Graphs give stress-rupture 
fatigue properties 15 
Laminated Shims. Laminated Shim Co., Inc 
8 pP llus. Outlines types and uses of lami- 
nated ims made of brass, steel, aluminum 
steel 160 
Metal. P. R. Mallory & 
Co In 4 pp. illus. Gives physical, com- 
pression, torsion, tension and bending prop- 
ertie of 1 sintered tungsten-nickel-copper 
alloy for gyroscope applications 161 
Titanium Alloys. Mailory-Sharon Metals Corp 
4 pp. illus. Discusses metallurgy. corrosion 
resistance, machining, welding and testing of 
alloys 162 
National Lock Co., 8 pp 
cold headed hardware 
ferrous and nonferrous 
163 
Jersey Zinc Co., 62 
use of zinc die cast- 
hardware industrial 
toys and photographic 
164 
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Cold Headed Parts. 
Information on custom 
and fasteners made of 
metals 

Zine Die Castings. New 
pp. illus. Discusses the 
ings appliances 


automobiles 
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White 


castings 


Engi- 
165 
Joseph Lead Co., 25 pp 
die casting alloys and 
commercial finishes for zinc die castings. 166 
Copper Powder. Malone Metal Products, U. S 
Bronze Powder Works, Inc 4 pp, illus. De- 
cribes Fernlock Copper made by electrolysis 
and having a dendritic particle shape and low 
density 167 
Chemical Milling. U Milling 
Corp.. 2 pp, illus., No. 3. Discusses chemical 
milling of aluminum and magnesium 168 
High Temperature Metals. Universal-Cyclops 
Steel Corp.. 50 pp, illus. Specifications, forge- 
ability heat treatment chemical analysis 
weldability. mechanical properties and corro- 
sion resistance of high temperature alloys. 169 
Nonferrous Sheet, Strip. Waterbury Rolling 
Mills, Inc., 64 pp, illus. Composition, machina- 
bility. grain size and physical properties of 
nickel-silver phosphor-bronze and copper 
sheet, strip and coil 170 
Copper-Base Castings. Waukesha Foundry Co 
Castings Div., 8 pp. illus. Applications, physi- 
cal properties chemical composition and 
advantages of copper-base, high nickel cast- 
ings 171 
Wrought Alloys. Westinghouse Electric Corp 
Materials Mfe. Dept 4 pp, illus., No. DB-52- 
250. Physical properties and uses of four 
wrought high temperature alloys 172 
Brazing Alloys. Western Gold & Platinum 
Co 5 pp, No. V-124. Composition, liquidus 
and solidus temperatures, characteristics and 
prices of precious metal brazing alloys 173 
Magnesium Alloys. White Metal Rolling & 
Stamping Corp., 54 pp, illus. Information on 
magnesium and aluminum alioy extruded and 
rolled mill products. Properties, chemical com- 
positions and uses of various magnesium and 
aluminum alloys 
Light Metal Forgings. 
ucts Corp., 4 pp, illus 
and 7075 aluminum 


Die Castings. Parker Metal Co 
neering data on die 
Zine Die Castings. St 
illus. Discusses zin« 


Chemical 


Wyman-Gordon Prod- 
Forgings of magnesium 
175 


Plastics & Rubber 
e Parts e¢ Forms 


Compounds. Allied Chemical Corp 
& Coal Chemicals Div., 10 pp. Briefly 
outlines characteristics and applications of 
melamine, urea, alkyd and nylon molding 
compounds, and polyester and phenolic resins 

179 
Tube, Pipe Insulation. Presstite-Keystone Engi- 
neering Products Co., Div. of American-Mari- 
etta Co. Water tightness, heat conductivity 
oil resistance, weight and density of a tube 
and pipe insulation made of expanded neo- 
prene 180 
Polyethylene Resin. Argo Plastic Products Co 
19 pp, illus. Case histories on the use of 
polyethylene as a chemically inert replace- 
ment for metal, rubber and other materials 

18 


Plastics 
Plastics 


Rubberized Hair. Armour & Co 
Products Div., 4 pp, illus. Price list for soft 
medium medium-firm and firm grades of 
rubberized curled hair and rubberized curled 
hair topped with polyurethane foam 182 
Plastics Tooling. Arvin Industries, Inc., Plastic 
Gage & Tool Div., 8 pp, illus. Information on 
such plastics tooling as forming dies, mock- 
ups, drill and checking fixtures, and prototype 
dies 183 
Rubber Parts. Atlantic India Rubber Works 
Inc 20 pp. illus. Information on molded 
rubber products, washers and gaskets, extru- 
sions, slab stock, sponge rubber sheets and 
solid rubber strips 184 
PVC Pipe. Carlon Products Corp., 16 pp 
illus. Corrosion resistance, dimensions, uses 
and mechanical. thermal and electrical prop- 
erties of PVC pipe and fittings 185 
Plastics Sheet. Cast Optics Corp., 4 pp, illus 
Uses, sizes, thicknesses and other features of 
a cast acrylic sheet. Includes physical, elec- 
trical, optical and thermal properties 186 
Corrosion Resistant Plastic. Ceilcote Co., Inc 

12 pp, illus. Chemical resistance, physical 
properties, sizes and workability of a corro- 
sion-proof thermosetting plasti reinforced 
with glass and synthetic fibers 187 
Cellulose Acetate. Celanese Corp. of America, 
Plastics Div., 15 pp, illus., No. A2B. Fabrica- 
tion, properties and uses of cellulose acetate 
molding compounds 188 
TFE Gaskets. Chicago Rawhide Mfg. Co 

Sirvene Div., 4 pp, illus., No. CT-1. Properties 


Cushioning 





Sirvene rFE 
and ring 
Vinyl-Metal Laminate. C! Rex 


llus Gil p ica I ical 


Corp 
thermal 
abrasion resistan f inyl-metal laminates 
199 

PVC Pipe Yolonial l i Mi Cr 16 pp 
lus. Data on unplasticized polyvinyl chloride 
pipe fittin and Includes physical 
properties, and flow charts 191 
Molded and Extruded Rubber. Continental 
Rubber Work 8 pr No. 100. Dimensions of 
mo dad rubber with cross- 
192 

Rings. Crane Packing Co., 6 pp 
7 Characteristics zes and 
IFE g¢ s ba 


Valve 


rate 


sectiona lil 
TFE Gaskets, 
ill E 


k-up 
193 
Urethane Foams. Dayton Ru r Cc 14 pp 


l thermal 
194 


o-ring 


illus Electri ! 
properties of I hane foam 
Reinforced TFE. Dixon Corp 
2 pp. Electrical physical mech ical and 
chemical properties of reinforced TFE 195 
Plastics Parts. Dx ] roducts Cc 4 pI 
llus. Information styrene 
parts for electroni 196 


Plastics Div 


and 


Plastics Lining 
illu No 171 
vinylidene chlorid 


and fume duct 


Electric Motor Insulation. Dobeckmu: Co 
Div. of Dow Chemical Co 4 pp. illu Mylar 
ellulose t Fs é rical paper for 
| t phase 
eparatior 198 
Cellophane Film j l it de Nemours & 


Co., In Fi Properties 


torage 


ele ric " t ot i n lation and 


and use C ellophane 
film 199 
Rubber, Viny! Parts. Ohi jul I \ Eagle 
Picher Cc 6 pr lu l 
ym rubber part al id an xtrudeda 
1 pe 200 
Custom Molded Plastics r z r Corp 
Plasti Div | facilitie 
rr tol moidai typk 
} i 205 
Plastics Laminates. Fa ¢ oetcher Mfg 
Cc Pla 


paper a I I i I I ure 


nation 


Vin part 


how 


oduct 


properties 
plas- 
206 


tl amina 


Rigid PVC. Chemical 
Sale Div molding 
and extruding r polyviny hloride resins 
Gives physical pr 207 
Synthetic Rubber Rubber 
Co., Synthetic Rubber < at ij iforma- 
tion on FR-S, a syntheti 208 
Plastics Laminate. Formica Cor; I llus 
Properties, ust ize an data for 
a lightweight. hi plastic 
alled S-52 209 
Polyester Foam Resins lan shemical 
Corp 3 I Nc 1001 t n poly- 
ester and flex- 
ible and rigid 210 
Epoxy Resins. "ural ] i In 3 pr 
Gives physical resistivitie 
factors and 
a 


Fire 


trer 


producing 


Rubber 


illu N¢ 


data on ilicone 


Silicone 
Co 8 pp 
physical 


Products. Garlock Packing 
AD147. Applications and 
rubber products 212 

General Electric Co 
Dept.. 2 pp. No. CDD-5 
thermal and_ electrical 
properties and molding characteristics of 
polycarbonate, polyamide, acetal, acrylic, cell- 
acetate, phenolic polystyrene and poly 
ethylene resir 213 
Lan 

illus io. 2b 
and electrical 
asbestos and 
and 


Properties of Plastics. 
Chemical Development 


Physical chemical 


ilose 


Plastics Laminates. General 
nated Products 
Mechanical 


properties of 


Electric Co 
Dept 16 pp 
s thermal 


glass-base 
epoxy laminates 214 
Rubber Products. Cast ; ber Cc Div. of 
General Tire & Rubber Co., 4 pp, illu Infor 
mation on molde and rubber prod- 
ucts, roll cove aur ibber-to-metal bond- 
ification 215 


phenoli polyester 


lathe-cut 


ing done ( mer spec 
Rigid Vinyl! Extrusion Compound. General 
Tire & Rubber Cx Chemical Div 11 pp 
Advantages, limitatior processing character 
istics. and physical and chemical properties of 
a rigid vinyl extrusion compound 216 
Latices for Textiles. B. F. Goodrich Chemical 
Co., 16 pp Uses properties of Hycar 
synthetic rubber lati in the textile industrs 


217 


Vinyl Resins. Goodyear Tire & Rubber Co 
Chemical Div 4 pp. Properties and for 
medium and low viscosity, general 
vinyl resins 
Polyester Film. Goodyear Tire & 
Films & Flooring Div 12 pp, illus. Physical 
electrical and thermal properties chemical 
resistance and uses of polyester films 219 
Polyethylene. W. R. Grace & Co Polyme! 
Chemicals Div 16 pp. illus. Information on 
a high density polyethylene that remains 
stable over a wide range of temperatures. 220 
Glass-Polyester Insulation. Hays Mfg. Co., Re- 
inforced Plastics Div 12 pp, illus., No. 100 
Properties of Haysite a glass-reinforced 
alkyd-base polyester insulating material de- 
signed to meet rigid electrical standards. 221 
Plastics. Heil Process Equipment Corp., 4 pp 
llus., Vol. 4, No. 1. Properties and uses of 
a glass-reinforced plastic, a rigid vinyl plastic 
and a polyethylene plasti 222 
Colored Polyesters. Durez Plastics Div., Hooker 
Chemical Corp., 8 pp l Information on 
molding, curing, finishing and machining col- 
ored polyester compounds 
Asbestos-TFE Gaskets. Johns-Manville, 20 pp 
illu Chemical t and mechanical 
properties sizes data and use 
bestos-TFE packings, sheets 
tapes, tubes, rods 224 
Plastics Pipe. aughlin Steel Corp 
4 pp. illus ‘ istance, design in- 
formation id s of a rigid lastics pipe 
encased in 225 
Epoxy Resins. Marb!) ‘orp 3 6©pp. illu 
Handling ugee advantages 
availability ins for plastics 
tooling potting impregnating, coating and 
adhesion 226 
Plastics Co., 8 pp 


uses 


purpose 
218 


Rubber Co 


moida 


of a 


and 


Piastics Insulations. 
illus. Briefly d ffects of humidity 
and high temperatures on insulations 
Gives electrical propertic r s ies of elec 
trical grade plastics compounds 227 
Clad, Unclad Laminates. Mica Corp 11 pp 
illus. Bond and flexura treneth, dielectric 
properties and mical resistance of epoxy 
l and laminates for 
and other circuitry 228 
Tapes. Minnesota Minin & 
Reinforced Plastic Div 4 pp. illu 
physics chemical propertie 
types electrical insulating 
229 
Mobay Chemical Co., 22 
resistance, physical 
properties, compres- 
temperature prop- 
polyurethane rub- 
230 


cusse 


plastic 


la copper-clad nelad 
printed 
TFE Insulating 
Mfe. Co 
Electrical 
of four 
tapes 

Polyurethane Rubber 
pp, illus. Solvent 
electrical and mechanical 
sion characteristics and low 
erties of Mondur/Multron 


ana acia 


bers 
Rubber Products. Paeco Rubber Co 12 pp 
illus Facilities for producing custom-made 
molded and extruded rubber products 231 
Extruded Plastics Parts. Pipco International 
Corp., 76 pp Dimensions, colors, weights 
and prices for over 1000 molded and extruded 
parts made of polyethylene, butyrate, vinyl 
nylon and other thermoplastics 232 
Pipe Insulation. Pittst gh Corning Corp., 40 
pp, illus. Specifications covering application 
of Foameglas insulation on industrial equip- 
ment and piping at low, medium and high 
temperatures 233 


illus 


Chemicals, 
stability 
and mod- 
with an 

234 
Corp., 18 pp 
uses Joining 
resistance of 


Plasticizer for Vinyl. Reichhold 
Inc 4 pp, illus. Heat and light 
viscosity, low temperature flexibility 
ulus of vinyl compounds plasticized 
epoxidized ester plasticizer 
Plastics Pipe. Republic Steel 
illus. Working pressures, sizes 
data. properties. and chemical 
flexible and semi-rigid plastics pipe 235 
Fluorocarbon Tapes, Tubes. W. S. Sham- 
ban & Co., 8 pp, illus., No. 7025. Information 
on TFE tapes, tubes. rods, films. sheets and 
filled compounds. Information also on Kel-F 
rods and tubing 236 
Fabricating Plastics Parts. Sinko Mfg. & Tool 
Co., 4 pp, illus. Facilities for injection mold- 
ing. vacuum distillation plating, hot stamping 
painting and assembly of plastics parts 237 
Cellular Products. Toyad Corp., 4 pp. Physical 
properties and uses for a series of flexible and 
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vinyl 


238 


neoprene, polyurethane, nitril 
( products 

Synthetic Fiber Reinforcements. Troy Blanket 
Mills, 13 pp. illus. Abrasion and corrosion re 
sistance, mechanical electrical properties 
flexibility and weight of Dacron and Orlon 
synthetic fibers used as reinforcing agents in 
plastics resins 239 
Sponge Rubber. U. S. Rubber Co, Kem-Blo 
Spons Div 4 pp. illus. Applications, dimen 
sions and specifications for various types ¢ 
sponge rubbers 240 
Synthetic Rubber. Naugatuck Chemical Co 
Div. of United States Rubber Co 12 pp, No 
219. Compounding information, physical prop 
erties, oil and ozone resistance, and uses of a 
vinyl modified synthetic rubber called Para 
cril OZO 24 
Plastics Pipe. 
Corp 28 pp 
cized rigid polyvinyl 
mal and high impact 
Sealant for Castings. Western Sealant Co., 6 
pp, illus. Describes vacuum impregnation of 
castings with a transparent, colorless copoly 
mer to eliminate micro-porosity 243 


ana 


and 


National Tube Div U. S. Steel 
illus.. No. 24. Data on unplasti 
chloride pipe, both nor 
types 


Other Nonmetallics 
e Parts ¢ Forms 


Molybdenum Disulfide Lubricant. Alpha 
Molycote Corp., 8 pp, illu No. 304 Use of 

molybdenum disulfide-filled lubricant in 
uch metal forming operations as tampineg 
coining, cold heading, drawing, bending and 
punching 248 
Dacron Feits. 
Dimensional 
resistance 
Dacron 


American Felt Co., 4 pp 
and thermal § stability. 
and breaking trength of 
felts 249 
Alumina Ceramics American va Corp 
Steatite Div 4 pp, illus Advantage 
AlSiMag alumina ceram for electron 
ibe applications 250 
Silicon Carbide. Carborundum Co 4 pp 
illu Use thermal expansion’ coefficient 
oxidation resistance fabrication data and 
electrical properties of a self-bonded ilicon 
251 
Industrie Inc 8 
creped 


252 


Orlon, 
illus 
chemical 
Orlon and 


carbide 
Kraft Paper. Cincinnati 
pp Characteristics and 
stretchable kraft paper 

Alumina Ceramics. Coors Porcelain Co., 4 pp 
illus No. 858 Mechanical and _ electrical 
properties, dimensional data and design info! 
mation for high strength alumina ceramik 
for use in rockets and missile 253 
High Alumina Ceramics. Diamonite Product 
Mfg. Co., 2 pp, illus. Properties and uses of 
standard and special high alumina ceramic 
products 254 
Fused Silica. Amersil Quartz Co Div. of 
Engelhard Industries, Inc., 4 pp, illus. Physi 
cal characteristics electrical propertie 

heat resistance and sizes of fused silica tub 
ing, pipe, crucibles and storage vessels 

Wood Sheets. Fibron Products 
Properties and uses of a wood 
called “‘Stamina’’ wood 

Brake Linings. World Bestos Diy Firestone 
Tire & Rubber Co., 4 pp, illu Briefly de 
scribes heat resistance and service life of the 
company's brake linings 257 
Carbide Parts. Firth 
illus. Uses, physical 
and grinding of a 


uses ol cr¢ 


uses, 


Inc., 4 pp 
sheet material 
256 


Sterling Ink 2 pp 
properties, and brazing 
general purpose carbide 

258 

Wood Products. Gamble Brothers, In 28 pp 
llus. Shows wood products manufactured by 
the company, including industrial wood part 
chair parts and athletic apparatus 259 
Nylon Coated Fabrics. General Tire & Rubber 
Co Textileather Div 6 pp, illu Discus 
nylon coated fabrics 
Solid Film Lubricant. Hohman 
Co., 4 pp, illus., No. SL-12 
ties, use and performance 
film lubricant containing 


r 
260 
Plating & Mfs 
Physical proper 
characteristic of 
molybdenum 
261 
Insulation. L. O. F. Gla Fiber 
Johns-Manville Corp., 4 pp, illu 
efficiency, uses, vibration and 
compressibility dimensic 
trength of quartz 
thermal insulation 
Specialty Papers. Knowlton Brothers Inc 
Watertown, N. Y 12 pp, illus Information 
n a line f paper for fac 
sion filtering electronic laminate 


a solid 

disulfide 
Glass Fiber 
Co., Div. of 
Insulation 

flow resistance 
ana tensile 
fiber 


data 


glass 


pecialty imile 


transm) 





Write on 
Knowlton 
Corp., 28 pp 


and TV peaker com- 


directiy to 


na “aaivo 
any letterhead 
Glass Products. Lancaster Glass 
i Case histories on the use of glass in 
elevision tubes, auto dome lights, desk sets 
gerator lights and vending machines. 263 
Metal-Faced Plywood. Met-L-Wood Corp., 4 
pp, illus. Shows typical installation of Met-L- 
Wood riser enclosures for air conditioning 
pipe enclosures and ducts 264 
Mica Insulation. Mica Insulator Div., Minne- 
ta Mining & Mfg Co., 20 pp, illus. Thick- 
and dielectric strengths of mica rings 
ibes and tapes for electrical insulations. 265 
Carbon Parts. Morganite, Inc 12 pp, illus 
Chemical and physical propertie ana size 

carbon parts 266 
Moidproof Paper. Mosinee Paper Mills Co., 
2 pp, No. 101. Properties and uses of a mold 
f tant paper 267 
Giass-Bonded Mica. Mycalex Corp. of America, 
4 pp. illus. Physical, electrical and thermal 
propertie and dimensional tolerances of 
ceramo-plastics and glass-bonded micas. 268 
Fiberglass Tubing. Pacific Laminates, Inc., 2 
pp, illus. Physical and electrical properties 
weight, dimensional tolerances 


and prices of 
hree types of tubular fiberglass 


efri 


nesses 


parts 269 
Glass Fiber Insulation. Pittsburgh Plate Glass 
( Fiber Glass Div., 4 pp, illus. Advantages 

ine glass fibers for sound and heat insu 
applications 270 


Porcelain Co 20 


ation 
industrial Ceramics. Star 
pp ilu No. 57. Data on commercial white 
porcelain Nu-Blac Thermolain Steatite 
Vitrolain, Humidolain, Lavolain and 5606 Re- 

ry materials 271 
Carbon, Graphite Products. National Carbon 
Ce Div. of Union Carbide Corp., 4 pp, illus 
No. 5008. Dimensions and characteristics of 
arbor graphite and impervious carbon and 
raphite equipment for chemical processing 
apPlication 272 


fractory 


Finishes ¢ Cleaning & Finishing 


Coloring Anodized Aluminum. National Aniline 
Div Allied Chemical Corp., 10 pp. A step-by- 
cription of a number of processes for 
anodized aluminum 277 
Inhibitor. Solvay Process Div. Allied 
Corp 17 pp, illus. Use of sodium 
corrosion prevention 278 


Amchem Products, Inc., 
8 pp. Information on various chemical con- 
version coatings for steel, aluminum, gal- 
anized iron, and zinc and cadmium plated 
urfaces 279 
Protective Coatings. Amercoat Corp., 4 pp, 
illus. Information on a series of corrosion 
resistant coatings 280 
Zine Coatings. American Zinc Institute, Inc., 
32 pp, illus. How metallic zinc coatings, pig- 
ments an anodes stop corrosion 281 
Protective Coatings. Bisonite Co., Inc., 24 pp, 
Information on vinyl, phenolic, rubber 
acrylic, silicone, furfuryl-alcohol and specialty 
coatings 282 
Colored Conversion Coatings. Chemical Corp.. 
4 pp. Tells how to produce colored chromate 
conversion coatings on zinc-plated parts. 283 
Spray Painting. Conforming Matrix Corp., 2 
pp, illus. Information on a paint spray ma- 
chine and an automatic rotary wiping ma- 
chine for use in spray mask decoration. 284 
Ultrasonic Cleaning. Detrex Chemical Indus- 
trie Inc 4 pp, illus. Describes an ultrasoni 
eaning method used to remove oil, chips and 
apping compounds from ferrous and non 
errous parts 285 
Protective Coatings. Diamond Alkali Co., 36 
pp. illus. Data on chlorinated paraffin, both 
resinous and liquid grades with illustrations 
of typical industrial applications 286 
Finishing. E. I. du Pont de Nemours & Co 
Finishes Div., 8 pp, illus. Bulletins 12 and 13 


ep de 
oloring 
Corrosion 
Chemical 
trite in 


Conversion Coatings. 


illus 
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Formerly 


discuss the uses, advantages and disadvan- 
tages of two finishing techniques. 287 
Rhodium Electropiates. Engelhard Industries, 
inc., Baker Contact Div., 2U pp, illus. Proper- 
ties and uses of rhodium electropiates. 288 
Porcelain Enameled Parts. Erie Ceramic Arts 
Co., 2U pp, illus. Vescrives porceiain enameus- 
ing and discusses its use as a@ permanent 
finish tor instrument dials, name plates, asiu- 
trays, medallions and highway markers 289 
Cleaning Copper. Becco Chemical Diy., Food 
Macninery & Chnemicai Corp., 5 pp, No. so 
Describes a cleaning process that improves 
the surface of rolled or drawn copper and 
brass 290 
Catalytic Protective Coatings. Industrial Fin- 
ishes Co., Inc 8 pp, illus. Uses, chemical 
properties and application data for a series 
of catalytic protective coatings for aluminum, 
brass, copper, iron, wood, plastics and zinc. 
291 

Tungsten Carbide Surfacing. Kennametal Inc., 
4 pp, illus. Information on applying cemented 
tungsten carbide plates to convex, concave 
and flat surfaces as a protection against 
abrasion and wear. 292 
Baked-On Coatings. Lithcote Corp. of America, 
Inc., 4 pp. Information on baked-on phenolic 
epoxy and other protective coating materials 
for tank tubing and industrial equipment. 
293 

Corp., 6 pp. Outlines 
pigments with nitro- 
and ethyl cellulose 
294 


Mear! 
peari 
acetate 


Pearl 
ise ol 
cellulose, 
lacquers 
Sprayed Metal Ceramic Coatings. Metallizing 
Engineering Co., Inc., 8 pp, illus., No. 136A. 
Properties, uses and application data for wire 
and powder-sprayed coatings of metals and 
ceramics 295 
Sillicone-Base Coatings. Midland Industrial 
Finishes Co., 4 pp, illus. Heat, chemical and 
corrosion resistance, application data and use 
of silicone-base coatings 2 

Phosphate Coatings. Oakite 
pp, illus. Describes an iron 
Pound that cleans and phosphates 
the same time and a zinc phosphate 
for tank application 


Coatings. 
synthetic 
cellulose 


Products, Inc b 
phosphate com 
metals at 
coating 

297 
Laboratory 
number 


Optical Coatings. Optical Coating 
Inc., 14 pp, illus. Information on a 
of specialty optical coatings 

Rhodium Electroplates. Sel-Rex Corp., Precious 
Metals Div 20 pp. illus Properties, uses 
Plating formulations and operating instruc- 
tions for a rhodium electroplating process. 299 
Vacuum Metallizing. F J Stokes Corp 
Vacuum Equipment Div., 22 pp, illus., No. 780. 
Jses, properties and advantages of vacuum 
metallizing. Gives a step-by-step description 
of the vacuum metallizing process 300 
Aiuminum Coating. Arthur Tickle Engineering 
Works, Inc 4 pp, illus. Gives a step-by-step 
description of a process for bonding aluminum 
to steel. Table compares corrosion resistance 
of aluminum-coated samples with that of un- 
coated samples 301 


Joining & Fastening 


Allen Mfg. Co., 16 pp 
advantages, limitations 
stainless steels used 

306 
Amer- 

DH- 
rods 
metal 

307 
American Screw Co 
and applica- 

308 


Stainless Steel Screws. 
No. G-22 Outlines 
and applications of seven 
in socket screws 
Welding Wire. Page Steel & Wire Div 
ican Chain & Cable Co., Inc., 4 pp, No 
1218-0. Properties and uses of welding 
electrodes, automatic welding wire and 
spray wire 

Stainless Stee! Fasteners. 
7 pp. Gives physical properties 
tions of stainless steel fasteners 

Fasteners. Boots Aircraft Nut Corp. 6 pp, 
illus Information on threaded inserts for 
sheet metal assembly and other uses 309 
Cap Screws. Cleveland Cap Screw Co., 4 pp 
illus Describes cap screws made of heat 
treated alloy steel 310 
Epoxy Adhesives. H. B. Puller Co 18 pp 
Properties. uses and handling information on 
metal and non-metal reinforced epoxy ad- 
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used for bonding metals, plastics 
paper and rubber 311 
Glass Seals. Glass Products Development Lab- 
oratory, 2 pp. Information on glass seals for 
joining hard glass to soft glass and quartz to 
Pyrex 312 
Inserts. 
used as original salvage 
nd repair of stripped 313 
Fasteners. Industrial Fasteners Institute, 16 
pp, illus., No. 3. Fall issue of Fasteners 
contains articles on high strength bolting 
standardization and applications of socket 
head cap and socket set screws 314 
Welding Electrodes. Lincoln Electric Co., 20 
pp, illus., No. 7000.2 Information on arc 
welding electrodes for hard surfacing and for 
welding stainless steel, nonferrous metals and 
cast iron 315 
Self-Locking Nuts. Mac Lean-Fogg Nut Co., 8 
pp, illus., No. 7-Ma. Properties, uses and di- 
mensions of self-locking nuts 316 
Lock Screw Fasteners. Russell, 
Ward Bolt & Nut Co., 3 pp, illus 
and dimensions of spinlock screws 317 
Set Screws. Set Screw & Mfg. Co., 28 pp, 
illus., No. 21. Information on self-tapping and 
steel set screws 318 
Corp., 


hesives 


wood 


Groov-Pin Corp. Self-tapping insert 
equipment, and for 


threads 


Burdsall & 
Advantages 


stainless 
Locking Fasteners. Simmons 
8 pp, illus. Dimensional data 
ises for a line of Quick-lock 

High Temperature Brazing. Solar 
4 pp, illus., No. 010. Advantages and char- 
acteristics of high temperature brazing in 
missile construction 320 
Fasteners. Products, Inc., 16 pp 
illus No self-locking 


Fastener 
features and 
fasteners. 319 
Aircraft Co., 


Tinnerman 
350-1. Information on 


fasteners for threaded and non-threaded parts 
3 


Pop Rivets. United Shoe Machinery Corp., Pop 
Rivet Div., 4 pp, illu Dimensional data 
and ordering information on Pop” rivets 

322 
Nylon Screws. Weckesser Co 3} pp, illus 
Installation data for black nylon screws and 


nut 323 


Methods & Equipment ¢ Testing 
Heat Treat Pots. American Brake Shoe Co., 
Electro-Alloys Div 6 pp, illus. Gives pat- 
tern number, weight, wall thickness, depth, 
and diameter of round and rectangular heat 
treat pots made of thermalloy 328 
Testing Machine. American Machine & Metals, 
Inc., Riehle Testing Machines Div., 8 pp, 
illus., No. RR 13-56. Describes a testing ma- 
chine for creep and stress rupture tests. 329 
Stereoscopic Microscopes. American Optical 
Co., Instrument Div., ; pp, illus. Informa- 
tion on stereoscopic microscopes 33 
Case Hardening Compound. Armor-Tuf Sales 
Corp. Shows how Armor-Tuf steel hardening 
compound can be used to harden gears, cams, 
tuds and shafts 331 
Presses. E. W. Bliss Co., 32 pp, illus, No. 11B. 
Six basic types of presses, from 200 to 2500 
tons, are described. 332 
Gamma Radiography. Budd Co., Nuclear Sys- 
tems Div., 20 pp, illus. Gives specifications, 
operation, construction and safety features ol 
a line of gamma radiography equipment. 333 
industrial Radiography. Eastman Kodak Co., 
X-Ray Div., Rochester 4, N. Y., 140 pp, illus., 
price $5. Use of radiography for industrial 
inspection. Write on company letterhead di- 
rectly to Eastman Kodak 

Induction Heating. Lapel High Frequency Lab- 
oratories, Inc., 12 pp, illus., No. 4. Discusses 
the use of induction heating for joining plas- 
tics to themselves and to metals 334 
Electronic Testing Machines. Tinius Olsen 
Testing Machine Co., 40 pp, illus., No. 54 
Operating data and specifications for standard 
electronic physical testing machines from 500 
to 1,000,000-lb capacity 335 
Cold Cabinet. Revco Inc., 2 pp. Low tem- 
perature cabinet for industrial processes and 
research 336 
Aging Apparatus. Testers, Inc., 2 pp 
illus. Dimensions, operational data, features 
and uses of an apparatus used for aging 
organic materials in gas under pressure. 337 
Testing Materials. United States Testing Co., 
Inc., 6 pp, illus. Information on testing, de- 
sign and development of adhesives, ceramics, 
fabrics, metals, plastics and rubber 38 
Ferrules. Waterbury Cos Inc., 12 pp. Di- 
mensions of eyelets, ferrules and terminals 
f and copper 339 


made of 


Scott 


steel, brass 





/ “Metals for Precision 
‘and Performance” —_/ 


your 
individual 
tubing specs 
are a 
BISHOP 
specialty 


That special tubing you need doesn’t have to be a frustrating prob- 
lem — BisHop delights in tackling tough specs. BisHop is uniquely 
equipped to handle specials—long on experience and capacity, short 
on delivery. You’ll get help within 24 hours from a Quick Service 
Team of sales, metallurgical and production experts—and unexcelled 
quality tubing . . . the finest made. 

Briefly, the Bishop Line... 

Mechanical, Aircraft, Capillary, 
STAINLESS STEEL TUE Hypodermic also NEW 

Seamless, Welded & Drawn Stabilized and L grades, 

precipitation hardening alloys _ 

Tic standard grade 

TUBING All standard grades — 


TUBULAR FABRICATED PARTS| Flanged, flared, milled, slotted, swaged, threaded 





GLASS-TO-METAL m ; ae 
SEALING ALLOYS Low expansion alloys for glass sealing applications 
CALING ALLU . 
LAD METALS 
yo Am Base metals & precious metals in various combinations 


~ PLATINUM GROUP METALS | Fabricated products—chemicals 
CATALOGS, DATA SHEETS ON THE ABOVE SENT PROMPTLY ON REQUEST 




















Send in your individual specs for prompt handling, thor- 
ough analysis, prices, deliveries. Write, wire or phone 
Nlagara 4-3100 or call your local steel service center. 














Tubular Products Division 


J. BISHOP & CO. 


platinum works 
MALVERN, PENNSYLVANIA 





For more information, turn to Reader Service card, circle No. 482 





This is one of the five Sandusky Cen- 
trifugal Castings supplied to Fluor for 
Use in their “‘liquid air’’ converter car- 
tridges. Picture shows part of the 7000 
components housed in each of the 
1614-foot cylinders machined by San- 


; ’ eu) Aguaty t stow only .010” clearance limit 
is assembly and cylinder wall. 


SOLVED by Sandusky Centrifugal Castings: 


This difficult precision-cost-delivery problem for the FLUOR PRODUCTS COMPANY. 


Quality 


usky 
Sand Castings 


Centrifugal 


Carbon 
. . Stainless, 
Materials: Alloy steels; full 
w 
pon of copper'Base 
Nickel Base Alloys 


an 


SANDUSKY iS) 
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IN DESIGN 


Dimensional stability of Sandusky Cen- 
trifugal Castings enabled the Fluor Prod- 
ucts Company to fit more than 7,000 
precision parts into each of 5 identical 
cylinders supplied by Sandusky for use as 
ammonia synthesis converter cartridges. 

Centrifugally cast of a modified CF8 
(Type 304L) stainless steel, each cylinder 
was machined to finish dimensions 27%” 
O.D., 26%” I.D., 199” long. The bore, sur- 
face finished to 35 micro inches, was held 
to .005” maximum out-of-roundness and 
008" maximum taper. 

What is more important, to meet Fluor’s 


4 difficult assembly problems these large 


cylinders would have to be able to retain 


CENTRIFUGAL 


these carefully machined dimensions. 

“The Fluor Products Company Engineers 
selected Sandusky Centrifugal Castings be- 
cause of the stringent specifications, critical 
delivery requirements and competitive cost 
of this project. This was the first experi- 
ence with such centrifugally cast products 
by the Fluor Products Company; and, the 
Sandusky Foundry and Machine Company 
people assisted in making this an extremely 
satisfactory and profitable project.” 

While you may have entirely different 
cylindrical design requirements, Sandusky 
Centrifugal Castings may well provide a 
similar cost-cutting answer. We would be 
pleased to have your inquiries. 


CASTINGS 


FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO Stainless, Carbon, Low Alloy Steels—Full Range Copper-Base, Nickel-Base Alloys 


For more information, turn to Reader Service card, circle No. 449 
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tooK 
FOR THE 
DIAMONDS—SIGN 
OF FINISHING QUALITY 


METAL FINISHING air? 
wa ; Chromate Conversion 


PROCESSES Coatings for Non-Ferrous Metals 


A complete line of quality products . | qQanw 

and processes developed primarily as 1 | Clear Protective Coatings 
a result of helping manufacturers like a \\J for All Metals. 

yourself solve their metal finishing a? quilihw?’ 

problems. If one of our present prod- —— fe ISOBRITE Chemically Different 


ucts does not meet your needs, we'll Plating Brighteners. 


be glad to work with you to find an oe ‘ TARP) 
| Process chemicals. 


answer to your problem. 


EQUIPMENT AND ete CITI® recririers 
COMPLETE SYSTEMS . : ‘ ) Silicon and Selenium, built to exacting 


specifications for long life, trouble-free 


for Metal Finishing san a service. 


Process Engineered—Single pieces > SS at \\ T WAGNER | AUTO-LOADERS 


of equipment or all equipment neces- 


for fast, economical transfer of racks and 
eX parts, conveyors to plating machines, 
ated, designed, fabricated, installed " between conveyors 

and tested to match exactly your ( t AUTOMATIC AND SEMI-AUTOMATIC 
particular process. Ask about our oy PLATING MACHINES 

Process Engineering Service. 


sary for a finishing operation—evalu- 


BARRELS, TANKS and other equipment. 


2D CHD GED GED CHD GD CED CD cD aD oe ea eee , —— V 


GUUNEECLD  anoves 


in copper and zinc 


CHEMICALS AND SUPPLIES 


Prompt service on a wide variety of daily-use LECTROCOP . 
. FLAT COPPER 
warehouse stocks strategically located in cities ANODES 


in metalworking areas. : > CADMIUM, WHITE BRASS AND TIN ANODES in 
most efficient shapes. Acid Replacements, Buffs, Chemi- 
cals, Cleaners, Maintenance Materials. 


necessities for the plating room, delivered from 


Ask your Allied Field Engineer about our Subscription Plan 


NICKEL RECASTING SERVICE which combines your new nickel purchases with a service to 


recast your butts and spears, resulting in substantial savings. 


Allied Research Products, Inc, WRITE ToPar For copies ot 


these useful files describing tech- 

4004-06 EAST MONUMENT STREET nical details of our complete line, 
BALTIMORE 5, MARYLAND OR, phone your Allied Field Engi- 

Branch Office: 400 Midland Avenue, Detroit 3, Michigan neer. He's listed under “Plating 


Chemical and Electrochemical Processes, Anodes, Supplies” in your ‘phone book. 
Rectifiers, Equipment and Supplies for Metal Finishing 


For more information, turn to Reader Service card, circle No. 518 





In Tons — 
30,000 - 
28,000 
26,000 — 
24,000 


22,000 —— 
20,000 


18,000 


16.000 —— 


(By 








Who Buys Diecastings? 


END USE DISTRIBUTION OF DIE CASTING SALES 


IN 1958 
Metal, By Weight in Tons) 


Totals represent all job shop sales. Captive use not included. 
Source: Reports of members to American Die Casting Institute. 





Motor Vehicles Tronsportation Machines & Communications 


Office Plumbing —_ Instruments, Timing 


(Except (Except Tools & Mochines Heating & Photographic Devices Applionces 


Military) Militory) Electronics 


Building Equipment 





\pplications of zinc base die castings are 
steadily becoming more varied and more wide 
spread. Today, it would be virtually impossible for 
inyone to go through an ordinary day's routine ol 
living without using—directly or indirectly—an 
immense number of appliances, devices and serv 
ices in which zinc alloy die castings form essential] 
parts. The chart above shows sales by job shop die 
casters in 1958. The superior physical character 
istics ol zinc as a base metal for die castings is 


indicated by the fact that in 1958 67° of all die 


. 
these industries do! 


castings by weight, sold by job shops, were based 


on zinc. 


Die Casting . . . the shortest distance 
between raw material and finished product . . . is 
the second largest consumer of zinc and is con- 
tinuing to expand because of industry's recogni- 
tion of what the process has proved itself to be: 
One olf the fastest and most economical produc- 
tion techniques at the command of the metal- 
working industry today. 


DIECASTING is the Process.. ZINC, the Metal 


UNKER HILL 


The 
Preferred 
y Alales 


For more information, turn to Reader Service card, circle No. 445 
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BUNKER HILL 99.99+% ZINC 


Eastern Sales Agents 
ST. JOSEPH LEAD COMPANY, 250 PARK AVENUE, NEW YORK 17 


Sales Office For Pacific Coast 
THE BUNKER HILL CO., 680 MARKET STREET, SAN FRANCISCO 4, CALIF. 


ZN-139 


For more information, circle No. 534 > 





helping a best seller sell! 


STAINLESS STRIP STEEL 


on the high-style model of 


pa 
i 


Produced by 


TerRNSTEDT Division 


GM’s no. 1 car—the beautiful Chevrolet Impala 


Yes, every one of these 48 precisely-contoured stainless 
steel parts is used on the exterior body trim of the 1959 
Chevrolet Impala. Here you see beauty, brilliance and 
strength that resist weather and wear without care for the 
life of the car—selling and re-selling at every turn. ® We 
are proud of Superior Stainless Strip Steel’s applications 
in the fine automobiles of General Motors. Can we serve 
your stainless strip needs? 


SUPERIOR STEEL DIVISION 








OF 
COPPERWELD STEEL COMPANY 
CARNEGIE, PENNSYLVANIA 
For Export: Copperweld Steel international Company, New York 





How can you ure SPRING-LOCK? 
THE FASTENER WITH USES UNLIMITED 

















Rae Om 7 


As a standard removable As cup hooks 


fastener or a blind rivet 


As a roller axle 
High-strength polysty- 
rene or chrome-plated die 
cast zinc. Inexpensive, 
sturdy and good-looking. 
Simply and quickly in- 
stalled with a twist of the 


Now used on range draw- 
A quarter-turn locks, un- ers, kitchen cabinets, file 
locks. Load-carrying steel cabinets, desks. Cuts in- 
stallation costs, saves 
loosen under vibration. time. Designed to suit. 
One-piece (no receptacle) Available with or without 
simplifies blind fastening. roller. wrist. 





arms lock securely, don’t 


What is your application for 


SPRING-LOCK? 


Send us your application in- 
quiries. Our engineers will 
answer you specifically and 
promptly. Or, write today for the 
Simmons Catalog. SPRING-LOCK 


As a cabinet door strike 


Millions in use on kitchen 
cabinets, automatic dish- 
washers, etc. Standard 


As a plastic shelf support 


... With the heart of steel 
for extra strength. Mil- 


strikes available from 
stock, or custom designed 
for special contour re- 
quirements. 





lions now used by all 
major refrigerator man- 
ufacturers. Complete flex- 
ibility of head design. 


samples are available upon 
request. 
Visit us at Booth 325 


1959 DESIGN ENGINEERING SHOW 
Philadelphia May 25-28 


Ss 1 nm ivi Oo h S FASTENER CORPORATION 


1759 North Broadway, Albany 1, New York 


QUICK-LOCK 


SPRING-LOCK 


° ROTO-LOCK 


LINK-LOCK 


DUAL-LOCK 


SEE OUR 8 PAGE CATALOG IN SWEET'S PRODUCT DESIGN FILE 


For more information, turn to Reader Service Card, circle No. 378 
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DESIGN IDEAS 


ABRASION PROBLEMS? 


To get down to hard facts—Coors 
Space Age Ceramics are among the 
hardest common materials known! 
They are harder than silicon car- 
bide and are comparable to sap- 
phire, having a hardness rating of 
9 on Moh’s Scale and a Knoop Hard- 
ness Factor of 1450 to 1750. 

This means that if abrasion is 
likely to cut short the service life 
of the part you are designing, it 
will pay you to consider using Coors 
High Alumina Ceramic. 

Of course, it is the extreme 
hardness and toughness of Coors 
Aluminas that provide superior re- 
sistance to wear and abrasion. But 
just as important in the design of a 
part are other properties. Coors 
Aluminas have outstanding me- 
chanical strength—up to 34,000 psi 
tensile strength and over 300,000 
psi compressive strength. They 
have permanent dimensional sta- 
bility, superior impact resistance, 
are chemically inert and they can 
be fabricated to extremely close 


Seal Rings 


Mechanical rotary seals are fast re- 
placing the conventional stuffing 
box and packing gland in prevent- 
ing leakage of liquids along the 
rotating shafts of pumps, agitators 
and similar equipment—abrasive 
applications as tough as they come. 

Many thousands of these seal 
mechanisms are now being made 
with Coors High Alumina Ceramics 
as one of the two seal surfaces— 
the other surface being a graphite 
composition or a plastic such as 
nylon or teflon. Under special con- 
ditions, with pressures below 25 
psi, an exceptionally good seal is ob- 
tained by running ceramic against 
ceramic—possibly because lapped 
surfaces can be made on the ce- 
ramic parts to 2 or 3 light bands of 
flatness. Most liquids act as a good 
lubricant because the ceramic is 
chemically inert. 

Dependability of Coors Aluminas 
in seal rings is demonstrated by 
the fact that they are widely used 


MECHANICAL SEAL RING 





Standard Production Tolerances 
Coors Ceramic Seal Rings 


Flatness— Running Face ground and lapped 
to 3 light bands. 

Parallelity of faces—within .002” T.I.R. 
Concentricity —.005” T.1.R. 

Outside Diameter — + .005” 

Thickness — +.005” 








with radioactive or toxic material. 


Wear Plates 


Because of the extreme hardness of Coors High Alumina 
Ceramics, even swarf consisting of cutting oil, aluminum 
oxide cutting wheel grit and steel cuttings has little effect 
in cutting or abraiding parts made from the ceramic. This 
wear plate, for example, on a Production Centerless Belt 
Grinder was originally hardened tool steel. In grinding a 
.015” cut in steel tubing for precision hydraulic cylinders, 
grooves .05” deep were worn in the steel wear plate by the 
swarf in only two days, causing a loss of the required grind- 
ing tolerance. Now, made of Coors High Alumina Ceramic, 
wear in 4% months has amounted to only .01’—the same 
wear put on the steel plate in a few hours! 

Other applications range from oil field uses for metering 
chokes, mud gun nozzles and rock bit nozzles all the way 
to nose cones for missiles. 


Ball Type Check Valves 


Replacement of metal valve seats with Coors High Alumina 
Ceramic provides improved operation of filter press pumps. 
Metal seats previously used have lasted as little as three 
weeks in service. Valve seats made by Coors, inspected after 
months of service, show no sign of wear. 

This is typical of applications where abrasive slurries are 
being controlled with ball type check valves using Coors 
Ceramic. For best results, both a Coors ceramic ball and 
seat are used. Coors Ceramic is chemically inert, so this type 
of valve is also useful for acid or some alkali applications. 
(Spherical ground balls of Coors AD-85 Ceramic are kept in 
stock. Special tolerances on balls extend up to +0.000020”.) 


Coous 


COORS PORCELAIN 
COMPANY 


600 Ninth Street, Golden, Colorado 





tolerances. Typical applications: 


WEAR PLATE after 4/2 months of service life, shows only 
slight weor. This Coors Ceramic plate replaced a plate 
of hardened tool steel which lasted only two days. 


BALL TYPE CHECK VALVE 


Coors offers a com- 
plete engineering 
service to assist you in 
utilizing these high 
strength ceramics to the 
best advantage. For 
complete properties and 
specifications, write for 
Bulletin 858. 


See you at the 
Design Engineering Show 
Booth 603 
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Design by Harley Earl Associates 
Arvinyl and fabrication by Arvin Industries, Inc. 





new world of product design 


——— ‘a r 
\ | ~ \ \ / 
- . \ fj 


RVINYL is a highly versatile new metal 
A laminate which affords designers vast 
opportunity to improve product life and 
looks. And Arvin’s “‘one-stop”’ fabrication 
facilities assure superior quality, virtual 
elimination of trim scrap, and notable 
economies in tooling and labor costs. 


We can laminate both sides of metal, deep 
draw Arvinyl into almost any form, and 
spot weld it by magnetic force to metal of 
lighter or heavier gauge without marring 
the vinyl surface. An especially interesting 
Arvin development is the Aluma-Lok * tech- 
nique used in making the Argus projector 
case. 


For working with designers, Arvin main- 
tains a prototype department and a plastic 
tool and die shop for building mockups. 
We invite you to bring to our consulting 
staff, without obligation, any projects which 
contemplate new design. For descriptive 
Arvinyl brochure, write to Dept. AM59. 


A avinyi Division, Arvin Industries, Inc., Columbus, Indiana 


NEW ARGUS PROJECTOR CASE 


Two-channel aluminum frames, extruded by Arvin, are 
applied in the flat to two edges of the wrap-around section, 
which is then formed by Arvin’s Aluma-Lok* technique. 
End pieces are slipped into channels and mechanically locked 
into place. Interior is painted, latches and plastic handle 
(also made by Arvin) are applied and the case is complete. 
Tooling is simple and there is virtually no trim scrap. Result: 
A better-looking, better selling case, with greatly improved 
resistance to damage—and produced at lower cost than the 
previous pyroxylin-covered wood case. 


Aluma-Lok* is ideally 
suited to almost any 
type of cabinet 

or enclosure for 
products such as: 





TELEVISION 


TYPEWRITERS 
For more information, turn to Reader Service card, circle No. 393 
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Argus Cameras, Ann Arbor Michigan,NOrmandy 2 65" ; 


Division of Sylvania Electric Products inc 


January 9th, 1959 


Mr. R. G. Nau 

Arvin Industries, Inc. 

13th Street, General Office 
Columbus, Indiana 


Dear Bob: 


During the past nine months, we have been utilizing your 
manufacturing facilities in the fabrication of our Argus 
300 and 500 vinyl-clad projector cases. 


The consumers' acceptance as well as the dealers’ 
enthusiasm for this vinyl-clad projector case has been 
most gratifying. The styling, durability and "quality 
look"' have all helped to make the Argus projector even 
a better value. 


It has been a real pleasure to have developed this projector 
case with Arvin Industries, 


Very truly yours, 


N. L. Symons 
Director of Purchases 


*Patent applied for 
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DICTATING MACHINES RECORD PLAYERS 





COLUMBIUM 
TREATMENT 
TRIPLED 


NO COLUMBIUM 
COLUMBIUM pens TREATMENT 
TREATMENT DOUBLED 
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Composite of photomicrographs made from the same 
heat of mild carbon steel shows the effect of varying 
columbium treatments on the grain structure of the steel. 





The Great Lakes Family of High-Strength Steels 


NAX 


HIGH MANGANESE 


FINEGRAIN STEEL 
STEELS 


N-A-X High Man- 


Lets you design su- 
rior performance, 
onger life and less 
weight into your 
product. Many diver- 
sified applications. 
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Offers all the charac- 
teristic features of 
N-A-X Finegrain, 
plus greatly enhanced 
resistance to atmos- 
pheric corrosion. 


A series of fine 
grained, mild carbon 
steels. They have 
unusually high 
strength, toughness 
and weldability. 
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Quenched and tem- 
pered steels of ex- 
cellent weldability 
and toughness, with 
yield strengths from 
75,000 - 110,000 psi. 


ganese and High 
Manganese Special 
Killed. These steels 
give yield strengths 
up to 50,000 psi. 





STEEL CORPORATION'S 


NEW GLX-W STEELS GIVE ... 


HIGH STRENGTH 
TOUGHNESS 


REDUCED COSTS 


Key to the success of Great Lakes’ new GLX-W 


Series of steels is the fine grained internal structure 
produced by treatment with columbium. This grain 
refinement also contributes to ductility. And in addi- 
tion, the GLX-W Series’ low carbon and manganese 
content assures excellent weldability with freedom 
from underbead cracking under all conditions. 


COST AND WEIGHT SAVINGS 

Where design permits the replacement of carbon 
steel with GLX-W steels, weight savings of 20 to 35 
per cent, and cost savings of 10 to 25 per cent can 
be realized. When replacing alloy steels the cost sav- 
ings can range from 25 to 35 per cent. These steels 
feature higher yield strengths, greater tensile 
strengths and increased toughness without costly 
heat treatments or extensive alloy additions. 


The GLX-W Series is so priced that substantial 
cost reductions can be obtained by weight reduction 
over mild carbon steel. Cost reduction can also 
be obtained over alloy steels because of the lower 
price of GLX-W steels. 


MANY USES FOR GLX-W STEELS 


GLX-W steels are especially recommended for a 
broad range of applications in mobile equipment and 


pressure vessels, as well as the transportation and 
construction fields. 


STRONGER AND TOUGHER 
GLX-W steels are stronger and tougher than ordi- 
nary mild carbon steels and in some applications 
can do the job now being done by the more 
costly alloy steels. 


For additional technical information about these 
economical GLX-W steels write 


Product Development Division, Dept. D-1 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan * Division of 


NATIONAL STEEL dle CORPORATION 


For more information, turn to Reader Service card, circle No. 470 
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Hundreds of plastic molders have presses 
for one or two types of molding .. . 








some have vacuum forming, extrusion, compression, injection 
or reinforced plastics molding equipment... 
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But only one has more equipment ...in more types... 


and more sizes... than anyone else in the world! 


GENERAL AMERICAN 


Plastics Division 





General American's Plastics Division offers you advan ¢ Modern tool and die shops. 
tages that no other molder in the world can match! =" ' b 
¢ A continuing advisory service, including a Customer 
e The largest and most varied molding facilities In the Service Manager assigned to live with your iob through 
industry, with compression presses up to 2000 tons for every step of production. 
regular and reinforced plastics in simple and complex = - . ; 
; at These are some of the reasons why General American is 
shapes, Injection presses up to 300 ounces, and large : 7 . . : 
the nation’s leading custom molder of plastics. Let us 
study your products to help you determine whether the 
An experienced staff of research and development use of custom molded plastics will improve them. You'll 


specialists, and a complete engineering department. find . . . it pays to plan with General American. 


extruding and vacuum-forming machines. 


pain Plastics Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 90, Illinois 
Offices in principal cities 
For more information, turn to Reader Service card, circle No. 467 
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The Legendary Firebird, the Phoenix, rose young and strong again and again from flames . 


. . This is the new Norton 


Firebird — symbol for the exciting new fused materials made in Norton’s electric furnaces. 


, 


Roaring flames gave the legendary 
Phoenix the power to range over wide 
areas of earth, sea, and sky. Similarly, 
the white-hot fury of modern electric 
furnaces is Norton’s source of power in 
making carbides of boron, silicon, ti- 
tanium, and zirconium for an amazing 
range of applications. 

For example, boron carbide, a start- 
ing point for high energy rocket fuels 

. zirconium carbide, today’s highest 
melting point material available in ton- 
nage quantities . . . titanium and silicon 
carbide, key metallurgical additives. 


* 


e @& 
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They have gained importance as rich 
chemical source materials . . . as metal- 
lurgical additives . . . as high tempera- 
ture electrical conductors and resistors 

. and as refractories and cermet com- 
ponents. 

Explore the dynamic possibilities of 
Norton carbides as economical, high- 
efficiency materials for your processing 
requirements. Get the fact-filled book- 
let Norton Electrochemicals . . . Gifts of 
the Firebird. Write NORTON COMPANY, 
Electro-Chemical Division, 952 New 
Bond Street, Worcester 6, Mass. 


ELECTROCHEMICALS 


Gifts of the Firebird: compounds of 
silicon « zirconium + boron «+ aluminum 
* magnesium « titanium + chromium 

. including many 
borides + carbides + nitrides + oxides 


MAKING BETTER PRODUCTS...TO MAKE YOUR PRODUCTS BETTER 


For more information, turn to Reader Service card, circle No. 402 
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C/R Shalt Type Oil Seal 





C/R Standard End Face Seat 


C/R Sirvene Diaphragm 


C/R Sirvis Molded Cup 


‘ais 


C/R Rawhide Beveled Gear 


fications that may save substantial production 
costs. Again, he will advise against specifications 
or seal types which he knows from experience will 
lead to service problems and user dissatisfaction. 


Here’s an expert at work, saving you money at 
the right time — during design. Like all C/R 
sales engineers, he’s an experienced, well-trained 
representative whose knowledge springs from a 


solid engineering background. His ability to sit 
down with you during the design phase will help 
develop the most efficient and economical solu- 


His personal “‘value analysis” of your fluid sealing 
problems, backed by the quality of these Chicago 
Rawhide products, can save you money. Welcome 


tions to your problems. him when he calls to see you. 


For example, he will often suggest design modi- 


op > @ ier. Ect eo 
RAWHIDE 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1227 ELSTON AVENUE * CHICAGO 23, ILLINOIS 
Offices in 55 principal cities. See your telephone book 
In Canada: Manuiactured ond Distributed by Chicago Rawhide Mfg. Co. of Canado, Ltd., Brantford, Ontario. 
Export Sales: Geon international Corp., Great Neck, New York 


For more information, turn to Reader Service card, @reie No. 486 
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FORMICA: 


Lomineted Plastic 





light weight die stock=lower cost metal forming 


i ae te _ 
fT Er Formica® §.52 die stock is half the weight of aluminum... gives you more 
Ser metal forming surface per dollar. Has excellent machining qualities, can 
——— be fabricated faster and less costly than metal. Its strength/weight ratio is 
FABRICATOR OF INDUSTRIAL FORMICA LAMINATED PLASTICS greater than steel, it has eight times the dent resistance of hard maple. 
New Field Fabricating Service Its smooth surface forms metal without surface irregularities. 


Now fabricated parts delivered on Streamliner S-52 is the perfect material for templates, stretch forming, hydro-press 


schedule-—in 24 hours in some cases—from forms, metal spinning chucks, pattern boards . . . for drill and gluing jigs 
vour local Fabricator of Industrial Formica ... for structural uses in aircraft, cars and boats. Your local Fabricator of 
laminated plastic. He serves you better with: Industrial Formica laminated plastic will fabricate your S-52 parts in record 
time. Send today for the name of your fabricator and free S-52 bulletin, 
1 Faster delivery form 872. Formica Corporation, a subsidiary of American Cyanamid, 
1550 Spring Grove Ave., Cincinnati 32, Ohio. 
2 Highest quality 


3 24-hr. delivery on standard 
Formica sheets and rods 
| a product of ——E¥anamsiB— 


For more information, turn to Reader Service card, circle No. 480 
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industry’s widest range— 
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glass-base laminates 


Teflon", silicone, epoxy, melamine, and phenolic glass- 
fabric laminates. Polyester glass-mat laminates. 


You can improve design, speed production, and save money 
by specifying one of the many C-D-F Dilecto grades. 
Whatever your application for these laminates — with 
fine- or medium-weave glass-cloth base — you'll find a bet- 
ter answer to your problem at C-D-F. (Melamine can also 
be made with glass-mat base.) And C-D-F offers modern 
machining and fabrication facilities to deliver production 
quantities of finished Dilecto parts to your specifications. 

See our catalog in Sweet’s Product Design File, where 
the phone number of your nearby C-D-F sales engineer 
is listed. For free trial samples of glass-base Dilecto, or of 
any other C-D-F plastics, mica, or fibre product, send us 
your print or your problem! Write for your free copy of 
C-D-F Technical Bulletin 64. 


SPEED AUTOMATIC PRODUCTION of printed circuits with 
warp-resistant C-D-F metal-clad Teflon* and epoxy laminates. 
Other advantages: high bond strength of copper to laminate, 
superior blister-resistance in solder immersion. 





3 


¢€ <i 

C LA fv 
HIGH-VOLTAGE (1800v.) RF ISOLATION is achieved by 
miniature C-D-F Dilecto gears in an aircraft receiver-trans- 
mitter switch. They also had to exhibit dimensional stability 


through a wide temperature range, resistance to fungus growth 
and thermal shock. 


} 7 


PRECISE MACHINING AND FABRICATION are standard 
benefits of Dilecto laminated plastics. These silicone glass- 
base parts (coil mountings, aircraft terminal board) were 
sawed, drilled, punched, and milled in production quantities 
by C-D-F and customer 





PROPERTIES OF SOME TYPICAL C-D-F DILECTO GLASS-BASE GRADES 





Grade 


Equivalent 
NEMA or 
ASTM grade 


Flexural 
Strength 
Lengthwise 
(PS!) 


Dissipation 
Factor at 
10°" 
Cond. A 


Dielectric 

Strength 

Parallel 
Step x step 


Insulation 
Resistance Arc Re- 
sistance 


(seconds) 


Maximum 
Operating 


Cond 
€96/35/90 Temp. (°C.) 





GB-112T 


(Teflon *) 


None 


14,000 


0.0015 


65 


100,000 180 + 250 





GB- 12S 


(Silicone) 


G-7 


28,000 


0.002 


60 


100,000 180+ 200 





GB-28E 
(Epoxy) 


G-10 


70,000 


0.019 


65 


75,000 130 150 





GB-28EFR 
(Flame-Retardant Epoxy) 


68,000 


0.010 


65 


100,000 





GB-28M 


(Melamine) 


G-5 


50,000 


0.014 


50 


100 185 





GB-261D 


(Phenolic) 


G-1 and G-2 


22,000 


0.020 


55 


10,000 5 





GM-PE 


(Polyester) 





GPO-1 





35,000 





0.020 





70 





200 130 150 














plastics products. 


These are typical grades for typical applications. To meet special requirements, C-D-F makes many other Dilecto grades, one of which may serve your 
purpose better than any of these listed here. Consult the C-D-F Technical Department for expert assistance with your design problem involving laminated 
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CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Dp ee COMPANY + NEWARK 75, DELAWARE 


For more information, turn to Reader Service card, circle No. 427 
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=a symbol of advanced 
thinking at WaiMet=— advanced 
technology that means you get — 


» CLEANER MELTING ® BETTER CASTINGS 

> FEWER REJECTS > CERTIFIED, PROPERTIES 

> CLOSER ANALYSIS } CUSTOMER SATISFACTION 
when you buy ReMer remelt stock in any analysis 


FOR CERTIFIED HEATS OF T"cP* 
STAINLESS STEEL »+ TOOL STEEL «+ -a thinly 
SUPERALLOYS * VACUUM- MELT ALLOYS disguised name for a 


OR SPECIAL ALLOYS clever additive that 
cleans melts without 


Call On . J hea changing analysis! 
Al ET ALLOYS CO. It means 


at'¥ 


1999 GUOIN STREET + DETROIT 7, MICHIGAN e ss 
The” Complete Protection! 


STAINLESS STEELS ° TOOL STEELS ° SUPERALLOYS . VACUUM-MELTED ALLOYS 


For more information, turn to Reoder Service cord, circle No. 519 
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special wire problem 


* 
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REMOTE CONTROL cable for jet aircraft is made of layers of 
high-tensile National-Standard wire wound around a stranded core. 
Heavy outer wire provides helix or worm-gear surface for meshing 
with hobbed wheels. 














Snecial National-Standard wire 


helps fly new jet-liners 


When the age of commercial jet 
transportation in the U.S. began last 
January, giant jet-liners inaugurated 
flights across the country at speeds 
over 600 mph. To control these new 
aircraft swiftly and easily requires 
control cables of the utmost reliabil- 
ity, efficiency and endurance. 


NEW COMMERCIAL JET- 
LINERS, as well as many military 
aircraft, are flying now with a unique 
remote control cable system made of 
special high-tensile wire wound around 
a stranded core with a heavy outer 
wire of stainless steel wound to a pitch 
of 10 per inch. This outer wire acts as 
a helix to engage hobbed wheels with- 
in the various system control boxes. 


NATIONAL-STANDARD ENGI- 
NEERS worked closely with a con- 
trol-cable system manufacturer to de- 
velop wire of just the proper alloy 
and rugged physical properties re- 
quired to withstand extreme tempera- 


ture and flight stress variations. 
National-Standard submitted wire 
samples to microstructural studies 
and physical tests to assist the cus- 
tomer in determining the conditions 
that would allow bending cable around 
pulleys without giving a permanent 
set to the cable. In addition, alloy 
steels with various coatings were tested 
to improve wear and galling resist- 
ance for various applications. The re- 
sult was the development of a special 
stainless-steel wire that exceeded rigid 
specifications. 


EXPERIENCED ENGINEERING 
HELP, of this kind, for jobs requiring 
high-quality wire to meet special or 
unique applications, is available to 
you from National-Standard. For any 
of the many thousands of applica- 
tions where only special wire will solve 
the problem, let National-Standard 
engineers go to work for you. Write 
for additional information to National- 
Standard Company, Niles, Michigan. 


Manufucturer of specialty wire and metal products 


NATIONAL =) STANDARD 


DIVISIONS: NATIONAL STANDARD, Niles, Mich.; tire wire, stainless, music spring and plated wires « WORCESTER WIRE 
WORKS, Worcester, Mass.; high and low carbon specialty wires e WAGNER LITHO MACHINERY, Secaucus, N. J.; metal decorat- 
ing equipment e ATHENIA STEEL, Clifton, N. J.; flat, high-carbon spring steels « REYNOLDS WIRE, Dixon, Ill.; industrial 
wire cloth e CROSS PERFORATED METALS, Carbondale, Pa.; decorative, commercial, and industrial perforated metals. 
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NATIONAL- "; f 
STANDARD | 
engineers made in- ' 
tense microstruc- 
tural and tensile 
studies of sample 
wire to find exact 
physical properties 


of the alloy to meet 
strict ‘aircraft con- 
trol specifications. 


FLEXIBLE CABLE engages accurately with specially hobbed wheels housed in control boxes. This 
combination requires special cable wire that will not take permanent set and will provide smooth, 
hard bearing surface for cable inside conduit. 


For more information, turn to Reader Service card, circle No. 408 
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DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 919 N. Michigan 
Ave., Chicago 11, Illinois. 














ALUMINUM IN LOW TEMPERATURE APPLICATIONS 


Tue STRUCTURAL QUALITIES of alumi- 
num and its alloys are actually improved 
at ultra-low levels of temperature, such 
as are encountered in the manufacture 
and handling of liquid gases. Tensile 
and yield strengths rise markedly, and 
percentage of elongation increases. As 
the lowest-cost metal capable of per- 
forming satisfactorily at temperatures 
below —150°F., aluminum is thus valu- 
able to the rapidly expanding field of 
cryogenic applications. 

Aluminum alloys also are unique 
among commercial metals in their com- 
bination of high strength-weight ratio, 
corrosion resistance, formability, weld- 
ability, reflectivity, and conductivity of 
heat and electrical energy. Also impor- 
tant for purposes of handling volatile 
liquids, aluminum is non-sparking, non- 
magnetic and non-toxic. 


FIGURE 1 


The requirements of commercial gas 
applications are filled chiefly by four 
industrial gases (see Figure 1). Oxygen, 
nitrogen, argon and helium—in that 
order of volume—comprise much the 
greater portion of commercial gas manu- 
facture. Oxygen, nitrogen and argon are 
among the gases that are produced by 
liquefying air at —320°F. to effect a sep- 
aration of each gas at its individual boil- 
ing point as a liquid. Equipment for this 
production can use, and has used, large 
quantities of aluminum alloy sheet, 
plate, extrusions, tubing and pipe. 


These gas products, along with natu- 
ral gas (mostly methane) are reduced 
by cooling and liquefaction to volumes 
only about 1/600 to 1/800 of their gas- 
eous volume. And because consumption 
by industry in both old and new appli- 
cations currently amounts to hundreds 


of millions of cubic feet annually, this 
reduction in handling bulk is of immense 
economic importance. 


One of the latest military missiles, 
for example, consumes 420 cubic feet 
of liquid oxygen . .. 336 thousand cubic 
feet as gas... in a 90-second firing 
period. These liquefied gases may be 
stored and moved in aluminum alloy 
double-shelled insulated tanks, thus 
taking advantage of their extreme con- 
centration in the low-temperature liquid 
state. 





SOME PROPERTIES OF COMMERCIAL GASES 


LIQUID DENSITY 
AT BOILING POINT 
(Lbs. /cu.ft.) 


APPROX. VOLUME 
GAS DENSITY * INCREASE, 
(Fahrenheit) (Lbs./cu. ft.) LIQUID TO GAS* 
-297 71.2 0.089 799 
NITROGEN -321 50.4 0.078 650 
ARGON -302 88.02 0.1114 770 
HELIUM —452 7.82 0.0111 700 


NATURAL GAS -265 25.9 0.0447 580 = 

(Chiefly Methane) Double-shelled mobile tiquid-oxygen tank, produced 
with Kaiser Aluminum alloy 5086. Used in fueling mis- 
siles, this tank is being loaded for transport by air. 


BOILING POINT OF 
LIQUID GAS 


OXYGEN 


* Gas at normal temperature and pressure. 








FIGURE 2 





TYPICAL TENSILE PROPERTIES OF SOME ANNEALED ALUMINUM ALLOYS 
APPROVED BY ASME FOR UNFIRED PRESSURE VESSELS 


PERCENT ** 
ELONGATION 


MINIMUM REQ’D 
WELDED TENSILE 
STRENGTH (psi) 
11,000 35 
14,000 30 
23,000 20 
18,000 24 
25,000 25 
30,000 27 
35,000 22 
40,000 22 


ASME ALLOWABLE 
DESIGN STRESS 
* VALUES (psi) 

2,350 
3,150 
5,650 
4,000 
6,250 
7,350 
8,700 
10,000 


ASME SECTION TENSILE STRENGTH 
OR CASE NO. (psi) 

Ultimate Yield 
13,000 5,000 
16,000 6,000 
26,000 10,000 
21,000 8,000 
28,000 13,000 
35,000 15,000 
38,000 17,000 
42,000 21,000 


ALLOY DESIGNATION 
AA ASTM 
1100 990A 
3003 MIA 
3004 MG1I1A 
5050 GIA 
5052 GR20A 
5154 GR40A 1174 
5086 GM40A 1222 
5083 GM41A 1247 
Nominal chemical compositions: 

Fo pm Magnesium 3.5%, Manganese 0.05%, Chromium 0.25% 


—M m 4.0%, 9 0.45%, Chromium 0.15% 
i 4.45%, M 0.75%, Chromium 0.15% 


* For metal temperature not exceeding 150°F. 
** In 2 inch flat \," gouge specimen at 75°F. 
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70 TYPICAL TENSILE PROPERTIES 
OF ALLOYS 5083-0, 5086-0 AND 
5154-0 AT LOW TEMPERATURES... 
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Several weldable aluminum alloys 
have been approved by the American 
Society of Mechanical Engineers as safe 
and suitable for construction of unfired 
pressure vessels such as are used in the 
handling of liquid gases. 


Figure 2 tabulates typical tensile 
properties and the design stresses per- 
mitted by the ASME Code for some of 
these alloys, including high strength 
aluminum-magnesium compositions. 
All values shown are for metals in the 
annealed state. Kaiser Aluminum alloys 
5083 and 5086 are the strongest ASME- 
approved aluminum-magnesium-man- 
ganese alloys that can be fabricated into 
these welded vessels by all normal 
methods, without need for stress-reliev- 
ing or annealing. Both of these Kaiser 
alloys 5086 and 5083, when welded 
with 5183 filler, also meet the stringent 
“2T” bend test requirements for welds 
established by ASME for most other 
materials in these unfired pressure ves- 
sel applications. 

The allowable design stress values 
shown are specified by ASME as accept- 
able for vessels and appurtenances from 
150°F. down to —325°F. These permis- 


sible values are roughly two-thirds of 
the minimum guaranteed yield strength 
of the alloy at room temperature. Since 
the ultimate tensile and yield strengths 
of aluminum alloys increase as temper- 
atures drop, the margin of safety rises 
still further at liquid gas temperature 
levels. 


FIGURE 4 


The low temperature behavior of al- 
loys 5154, 5086 and 5083 is exemplified 
approximately in Figure 3. Ultimate 
strengths increase by about 50% from 
room temperature to —320°F. Yield 
strengths rise by about 18%. Thus, at 
the —320°F. level, the yield strengths of 
these three high-strength alloys approx- 
imate 2 1/4 times the stresses allowed for 
pressure vessel design by the ASME 
Code. 

Through the same temperature range, 
percentage elongation properties have 
been shown by test to increase 60% or 
more, reaching the magnitude of 40% 
elongation at —320°F. 


This added strength and ductility 
contribute much to structural depend- 
ability against both mechanical shock 
and large temperature differentials in 
different portions of the same aluminum 
part or system. 


The thermal contractions encoun- 
tered in ultra-low temperature equip- 
ment are larger than those to be 
accommodated in ordinary design ap- 
plications. For example, an aluminum 
member 25 feet long contracts by about 
14-inch through the range from 68° to 
—325°F. Figure 4 shows these thermal 
expansion characteristics, as typified by 
aluminum alloys 5086 and 5083. 


The low elastic modulus of aluminum 
also contributes to its suitability for 
low-temperature equipment by mitigat- 
ing the adverse effects of thermal con- 
traction. Thermal deformations cause 
much smaller increases or decreases of 
stress in aluminum parts than in equiv- 
alent stainless steel parts. The repre- 
sentative #304 stainless steel listed in 
Table 4 will contract only about 70% 
as much as the high strength weldable 
aluminum alloys, for any given drop in 
temperature. However, the aluminum 
alloys have an elastic modulus of about 
10,300,000 psi, roughly one-third that 
of the steel. Because of this difference 
in elastic moduli, the stress changes 
resulting from thermal deformation 
through any given temperature change 
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WA THERMAL EXPANSION CURVE 
FOR ALLOYS 5083-0 and 5086-0 
BETWEEN 68° and —320° F. 
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THERMAL EXPANSION COEFFICIENTS 
OF ALUMINUM ALLOYS AT LOW TEMPERATURES 


Average Coefficients of Thermal Expansion 
(x 10-* per degree F.) 


68° to 
~320° F 


10.5 
10.0 
10.4 
10.4 
10.2 


68° to 
-200° F. 


11.8 
11.2 
11.6 


ALUMINUM 
ALLOYS 


1099 
3003 
5083 
5086 11.6 
6061 11.3 


#304 Steel 7.7 74 
(Stainless) 
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Assembly of welded aluminum vessel for a liquid-oxygen generating plant. 
Such plants serve the steel and chemicals industries 


will be lower in the aluminum than in 
the steel. 

One example of the advantages of- 
fered by this capacity for large elastic 
thermal deformations is the ability of 
aluminum alloy flanged joints, using 
2024-T4 aluminum bolts, to maintain 
joint tightness under cyclical tempera- 
ture conditions between 250°F. and 
—320°F. A bolt-loosening effect natu- 
rally occurs during the initial contrac- 
tion of the pipe bore as it is cooled to 
liquid-gas temperatures, while the outer 
flange and the bolts remain relatively 
uncontracted at ambient levels. This 
tends to reduce gasket seating pres- 
sures. However, the loss of stress in alu- 
minum bolts and flanges during thermal 
contraction of the pipe is much less than 
that occurring in equivalent steel parts. 
This ability to maintain stress during 


thermal deformations, along with the 
use of a soft aluminum profile gasket 
next to the bore, maintains adequate 
sealing while the flanges and bolts also 
cool. Since it often is desirable to bolt 
an aluminum flanged line to a stainless 
steel flanged line, for heat-dam pur- 
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poses, this elastic property dictates that 
aluminum alloy 2024-T4 bolts should 
be used. 


Metallurgical Research Data 
Now Available 


Since most liquid-gas containers re- 
quire a high vacuum between outer and 
inner shell to achieve the best possible 
insulating conditions, external pressure 
design charts have been developed by 
the Kaiser Aluminum Department of 


FIGURE 5 


SOFT 
ALUMINUM 
PROFILE 
GASKET 
1100-0 ALLOY 


ALUMINUM 
FLANGE 
6061-T6 ALLOY 


























ALUMINUM BOLTS 


18-8 STAINLESS 2024-14 ALLOY 


STEEL FLANGE 


Metallurgical Research for each of the 
high strength alloys. These charts, and 
other information on aluminum use in 
low temperature applications, are avail- 
able to interested manufacturers. 
For immediate attention to your re- 
quest for these charts and other tech- 
nical information—or for engineering 
assistance in your own applications— 
contact the Kaiser Aluminum sales office 
listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive 
Bidg., Chicago 11, Illinois; Executive 
Office, Kaiser Bldg., Oakland 12, Calif. 


ALUMINUM 


THE BRIGHT STAR OF METALS 


For more information, turn to Reader Service card, circle No. 421 
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Sier-Bath nyflex gear coupling, with Spencer Nylon sleeve, shows . . 


“No visible signs of wear after 
800 hours of continuous operation” 


A. amazing, new flexible gear cou- 
pling now being produced by Sier- 
Bath Gear and Pump Co., Inc., of 
North Bergen, N. J., makes highly 
effective use of the special properties 
of Spencer Nylon. 


On this coupling, Sier-Bath uses 
a Spencer Nylon sleeve that never 
needs lubricating! Precision molded 
to mesh accurately with the metal 
hubs, the light weight sleeve passed 





a “torture test” that other plastics 
or metal would fail—yet the sleeve 
of Spencer Nylon costs far less than 
other materials! 


There were no signs of wear 
on the Spencer Nylon teeth after 800 
hours of testing! Connected between 
a pump and motor transmitting 25 
hp at 1,750 rpm, the coupling was 
misaligned to its maximum and run 
for 400 hours. 


Then a start-stop mechanism 
stopped the unit for 3 minutes every 
half-hour (762 starts). After 400 
more hours, the coupling was re- 
moved and inspected. 


The Spencer Nylon sleeve 
showed no wear, even 
though dirt, oil, water, etc. 
were thrown into the cou- 
pling during the test! 


Because it is plastic-light and 
metal-strong, Spencer Nylon is being 
used by more and more manufac- 
turers every day to solve material 
problems. You may discover that 
Spencer Nylon can help you find the 
answer to a particular problem—and 
cut costs at the same time! 


For the names of molders who can 
supply you with nylon machine 
parts, gears and bearings, write to 
Spencer Nylon at the address below: 


SPENCER NYLON 


SPENCER CHEMICAL COMPANY 
GENERAL OFFICES, DWIGHT BUILDING, KANSAS CITY 5, MISSOURI 


For more information, turn to Reader Service card, circle No. 414 





FRASSE ALUMINUNI 


helps tell 
how she’s doing! 


ee 


Ballistic missile success hinges on 
intelligence obtained in test firings. 
Tracking data — reporting velocity, 
direction, altitude, temperature, etc. is 
vital— when processed, it guides critical 
design changes. 


Heart of the intricate data process- 
ing system at Cape Canaveral isa Potter 
Magnityper —a high speed electronic 
printer that decodes raw material... 
then stores, collates, interprets and 
prints at 72 thousand characters per 
minute. Lightweight, non-magnetic 
aluminum is essential to its efficient 
operation —that’s why the Magnityper 
is made almost completely of Frasse 
aluminum. 


Frasse ships the required sizes 
quickly from stock—in the grades that 


contribute to its ease of fabrication and 
performance. For example, Frasse sup- 
plies 2024-T4 bars for strength and 
machinability, 5052-H34 sheet for 
formability and weldability and “775” 
tooling plate for dimensional accuracy 
with no distortion when worked. 


Perhaps these same qualities can 
increase the efficiency of your product 
—or reduce fabricating costs. It’s worth 
investigating—and a Frasse aluminum 
specialist will be glad to help. There’s 
no obligation — simply write or call 
your nearest Frasse office. You’ll be 
glad you did. 


Screw Machine Stock « Bars * Rods « Wire 
Sheets «+ Plates e Tubing « Holobar 
Pipe - Fittings « Valves « Extrusions 


Call FRASSE for ALUMINUM vi 


Tool and Jig Plate 

















Frasse 


Peter A. & Co., Inc. 



































HARTFORD 1, CONN. 
P.O. Box 1949 
JAckson 9-6861 


SYRACUSE 1, N. Y. 
P.O. Box 1267 
HOward 3-8655 


PHILADELPHIA 29, PA. BUFFALO 7, N. Y. 
3911 Wissahickon Ave. P. O. Box K, Sta. B 


BAldwin 9-9900 BEdford 4700 


For more information, turn to Reader Service card, circle No. 620 
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Examples of fine quality molded parts made of 
PLEXIGLAS, in many fields of use, are shown in 
i P : R ‘ our full color brochure, ‘‘PLEXIGLAS for Molded 
Requirements. Five-times enlargement of slide picture with . ful “ear ‘ 

: : : Parts”. We will be pleased to send you a copy. 
clarity, sharpness and freedom from distortion. Lens system 
to be resistant to impact if viewer is dropped. Viewer to be 
priced within range of single-lens units. 


Solution. Dual lens system, with lenses molded of optical grade rd 


Problem. Design of a magnifying lens system for 35mm 
slide viewer*. 


Chemicals for Industry 


OHM €& HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA 


PLEXIGLAS® acrylic plastic. Use of PLEXIGLAS resulted in 
lenses that give excellent performance and are highly resist- 
ant to breakage. Because lenses could be molded precisely to 
fine tolerances, considerable production cost savings were 
achieved through elimination of lengthy grinding and polish- 
ing operations required for glass lenses. 

e“Opta-Vue”, by Optics Mfg. Corp., Philadelphia $4, Pa. In Canada: Rohm & Haas Co. of ( ‘anada, Lid., West Hill 

Crystal Glass & Plastics, Ltd., Toronto 


For more information, turn to Reader Service card, circle No. 391 
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THE SILVALOY 
DISTRIBUTORS 


A.B.C. METALS CORPORATION 
DENVER, COLORADO 


BURDETT OXYGEN COMPANY 
CLEVELAND + CINCINNATI 

COLUMBUS + AKRON + DAYTON 
YOUNGSTOWN * MANSFIELD + FINDLAY 


DELTA OXYGEN COMPANY, INC. 
MEMPHIS, TENN. 


— } EAGLE METALS COMPANY 


SEATTLE, WASH. * PORTLAND, ORE. 


vith » SPOKANE, WASH. 
»  EDGCOMB STEEL OF NEW ENGLAND, INC. 


MILFORD, CONN. 


NOTTINGHAM STEEL & ALUMINUM DIV. 
A.M. CASTLE & COMPANY 
CLEVELAND, OHIO 


OLIVER H. VAN HORN CO., INC. 
LOW TEMPERATURE SILVER BRAZING ALLOY * NEW ORLEANS, LOUISIANA 
FORT WORTH, TEXAS + HOUSTON, TEXAS 


The new rugged, powerful Riley Pulver- “ae p te W 
tor bo an exttenting empl of ot e STGKERICGRPBRABION PACIFIC METALS COMPANY LTD. 
vanced functional design. A key to this Riley pulverizers have been selected by SAN FRANCISCO, CALIFORNIA 
pr sates puny abe 's va She a A the leading public utility and SALT LAKE CITY, UTAH 
of tungsten carbide to increase the lite d industrial companies for pulverizing coals 
and efficiency of pulverizer parts. Result of high grindability and abrasive high LOS ANGELES, CALIFORNIA 

. years of uninterrupted performance ash coals. The use of tungsten carbide as SAN DIEGO, CALIFORNIA 


: . . a facing for the pulverizing elements as- 
. minimized shut-down time . . . lowest 9 ne Pp 9 . PHOENIX, ARIZ. 
operation costs. sures low maintenance, long continuous 


Needless to say, pulverizers take periods of operation, and sustained fine- 


ness with high availability. STEEL SALES CORPORATON 


tremendous punishment, but these are 
definitely built to “take it. Riley specifi- CHICAGO, ILL. * MINNEAPOLIS, MINN. 


cations assure prolonged service. The > INDIANAPOLIS, IND. * KANSAS 

tungsten carbide facings are brazed to CITY, MO. * GRAND RAPIDS, MICH. 

the pulverizer parts with Silvaloy—pro- AMERICAN i , ; : 

ducing joints as strong and dependable NUM DETROIT, MICH. * ST. LOUIS, MO. 
PLAT! MILWAUKEE, WIS. 


as the metals joined. 


Silvaloy Brazing Alloys and APW 
Fluxes are helping to speed production, & SILVER LICENSED CANADIAN MANUFACTURER 


lower costs and improve brazing results DIVISION ENGELHARD INDUSTRIES OF CANADA, 


in many fields. Call your nearest Silvaloy 
Distributor for information or assistance. + ee: a 


AMERICAN PLATINUM & SILVER DIVISION 
231 N.J.R.R. AVENUE » NEWARK, N. J. 


Es. /NE- 

——— USTR/ 

P ——— AR D INf® 2 
: (rnare” ~ 

% . 


1c eS: 





Twocomplete reference manuals 
for low-temperature silver braz- 
ing and fluxing are available 
upon request. Send for either one 


ne, ; orboth x x * * * * * 
ie RIE iad 


Les 
> 4 “er pte et ie > aa A 
Re oe x 


For more information, turn to Reader Service Card, circle No. 405 
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New Wire-fiom Sylvania ni 
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Percent Conductivity—1. A. C. S. at 20°C 


Aluminum Clad Copper-40/ 


Combines the surface, temperature 
and weight advantages of aluminum 
with the superior conductivity of 
pure copper 


A new high-conductivity, alumi- 
num clad copper wire designed for 
the production of high-temperature 
magnet wire and for high-tempera- 
ture applications in aircraft, missiles 
and high-speed industrial equipment 
has been developed by Sylvania. It 


¥SYLVANIA 


GENERAL 
LECTRONICS \6a® 
SYSTEM 


Subsidiary of 
GENERAL TELEPHONE & E 


can withstand operating tempera- 
tures up to 700°F. 


The new wire has a conductivity at 
room temperature approximately 
75% of pure copper and consider- 
ably higher than pure aluminum. 
The aluminum cladding measures 
approximately 40% of the cross- 
sectional area of the wire. 

In addition to its surface, temper- 
ature and conductivity advantages, 


PARTS 


the new aluminum clad copper wire 
is ready for anodizing to provide a 
self-insulating surface. Space, weight 
and cost savings should be of interest 
to all producers and users of mag- 
net wire. 

For further information on new 
aluminum clad copper, contact your 
Sylvania Parts Division representa- 
tive or write to: 


Sy.vania ELectric Propucts Inc. 
Parts Division, Warren, Pa. 


Custom Molded Plastics 
Custom Metal Stampings 
Custom Welded Parts 
Custom Assemblies 
Alloy, Clad, Plated Wire 
Plated Metal Strip 
Electronic Components 
Fluorescent Components 


For more information, turn to Reader Service card, circle No. 506 
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Mechanical interlocking alone is used to 
join Dacron,* Orlon* and other synthetic 
fibers used in new TROYFELT non-woven 
fabrics (*DuPont tradenames) 


INTRODUCING ' TROYFELT 


a versatile new family of synthetic felts 


made without chemical binders 
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Where can you use these amazing new felts? 
Field-tested and proved for more than two 
years, these are typical reports: 

A FILTER MAKER reports TRoYFELT 
outperforming wool felts 7 to 1 in filtering 
highly abrasive Taconite ore. 

AN ELECTRONICS firm finds TroyFELt 
a superior packing because it stays resilient 
at high and low temperatures. 


A CUTLERY MAKER uses TroyFeLtT to 
polish stainless ware... finds its smooth 
surface gives higher luster, lasts longer. 


. window makers use it as an impervious 
life-time seal . . . shoe makers because it 
lasts longer as a padding . . . gasket makers 
because it die cuts without ravelling . . . it’s 
also used as wadding in cartridges .. . as a 
vibration isolator. 


WHAT IS TROYFELT? 


. . . basically, TROYFELT is a non-woven syn- 
thetic felt. It is available in Dacron, in Orlon, 
and in other synthetics. Unlike other non- 
wovens it has no chemical binders . . . the indi- 
vidual fibers are joined mechanically. Thus it 
is a softer material, a better insulator, a better 


filter, a better packing, padding and wick. 
And yet TROYFELT offers all the long-lived 
properties of the synthetics: a marked resistance 
to chemical attack, heat, abrasion and wear! 
Want all the facts? Just circle the number 
below on this magazine’s handy reply card. 


LT. .. by the pioneers in non-woven synthetic felts 


INDUSTRIAL PRODUCTS DIVISION + TROY BLANKET MILLS 


200 Madison Avenue - New York 16, New York 


For more information, turn to Reader Service card, circle No. 443 
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IN PRODUCT AFTER PRODUCT AFTER PRODUCT 
-.- WEIRTON HOT- AND COLD-ROLLED SHEET 


In automobiles and portable TV cabinets, in air conditioners, 
stoves and laundry equipment—in almost any application you 
can name you'll find Weirton hot- and cold-rolled sheets at work. 


Their roles: helping one manufacturer after another to produce 
standout products at low cost with no hitches in fabrication. 


You can put to good use the uniform gauge, strength and ductility 
of Weirton hot- or cold-rolled sheet. 


Weirton is always ready to serve your needs for quality sheets. 


For prompt and complete service just phone or write Weirton 
Steel Company, Dept. E-3, Weirton, West Virginia. NATIONAL STEEL 


WEIRTON STEEL COMPANY 
WEIRTON, WEST VIRGINIA 


2 division of 


For more information, turn to Reader Service card, circle No. 454 


Balanced physical properties —Alloy “‘A” has good hardness and strength, even at 
elevated temperatures, plus a moderate amount of ductility and toughness. “B,” 
though less hard, exhibits improved ductility and toughness at practically the 
same strength level. “‘C” provides optimum combination of hardness and strength 


at room temperatures. 


New stainless steel alloys by Cooper Alloy 


Where Can You Use Them? Cooper 
Alloy Corp., whose name for the 
past 36 years has been associated 
with outstanding developments in 
casting of stainless steel, now brings 
American industry another unusual 
‘first’: a series of 18-8 stainless alloys 
which combine corrosion resistance, 
high hardness, high strength and ma- 
chinability. The new alloys maintain 
these properties even at temperatures 
up to 1400°F., resisting pitting corro- 
sion and the detrimental erosion effects 
of velocity and suspended abrasives 
which accentuate corrosion damage. 


The alloys in this new series are: 


PH-55A: A high-strength, high-hard- 
ness alloy designed for corrosion- 
erosion and corrosion-abrasion condi- 
tions. Outstanding pitting resistance. 


PH-55B8: A high-strength alloy of 
greater ductility and lower hardness 
than ‘‘A,” for corrosion resistance of 
parts subjected to a combination of 
stress and shock. 


PH-55C: With greater corrosion resist- 
ance, hardness, and strength than 
“A,” but less ductility and shock 
resistance. 


All PH-55 Alloys have higher strengths 
in the 1200-1400°F. range than do 
most other corrosion-resistant pre- 
cipitation-hardening alloys, and they 
maintain their hardness even after 
prolonged exposure to these high 
temperatures. Alloy ‘‘A” is highly 
resistant to pitting corrosion; both 
“A” and “‘C”’ to high-velocity erosion- 
corrosion such as is common in pumps 
handling corrosive abrasives. All three 


For more information, turn to Reader Service card, circle No. 525 
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are in general superior to 316 alloys 
in all corrosive applications except 
hot conc. HNO;. Patents have been 
applied for or granted on the PH 
series of alloys. 

Alloys “A,” “B,” and “‘C” are all 
easily machined when in the annealed 
condition. Welding is routine, and heat 
treatment easy and relatively uncrit- 
ical. 

Where can YOU use these alloys? They 
should be very useful anywhere that 
velocity, abrasion, wear, and high 
temperature are present under highly 
corrosive conditions. 

For further information, write to 
Cooper Alloy Corp., Hillside, N.J. 


cooper @ aAtLoy 


For more information, circle No. 413 os 











Revere helped “fit the metal to the job” 


--- AIDING JOHN DEERE IN DESIGNING ITS FIRST GRAIN DRYER 


The greatest bugaboo the farmer has to contend with in 
harvesting grain is the weather. If it is bad and the grain 
passes its peak of yield he loses time and money. The 
new JOHN DEERE 458 Grain Dryer makes it possible 
for the farmer to harvest when his grain reaches peak 
yield. 

The Dryer was designed from the ground up to be 
superior in every respect yet competitive in price. In 
order to assure even feeding of the grain from the start, 
two metering rolls at the base of the machine are used 
(Cutaway above shows position of rolls in machine while 
large illustration is section of the Revere Welded Steel 
Tubing used for the 4414” long rolls). 

In designing this Dryer JOHN DEERE Engineers 
considered various kinds of materials, finally specifying 
Revere Welded Steel Tubing, cold rolled 414” OD x .065” 
wall, in the special grooved shape you see above, as being 
the best material available. Although difficult to fabricate, 
by most mills, Revere encountered no problems because 
of its vast experience in producing welded steel tubing 
in various shapes, sizes and gauges . . . from 44” to 5” OD 
round, with walls from .028” to .250” depending on the 
size. 


In fact it was the availability of the tube, plus the 
experience of making it in large sizes that decided 
DEERE Engineers to specify Revere. Performance of the 
tube, JOHN DEERE tells us, has been highly satisfactory. 

What are your steel tubing needs? More than likely 
Revere can help you too. It costs nothing to inquire. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


Rome Manufacturing Company Division 
Box 111, Rome, N. Y. 
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A REVIEW OF PHOSPHATE COATINGS 


Specified for the Protection of Metal Surfaces 


By HUGH GEHMAN, Assistant Manager, Product Development Dept., AMCHEM PRODUCTS, INC. 


Phosphate coatings are protective in- 

organic finishes that actually change 

the chemical nature of metal surfaces. 

The metal reacts with the applied 

phosphate solution to form a nonmetal- 

lic, crystalline coating which serves to: 

* Improve paint adhesion 

* Provide protection against corrosion 

* Increase lubricity of friction surfaces 

* Facilitate mechanical deformation of metals 
Decorate—in many instances 
Satisfactory protection of steel, 

zine and aluminum surfaces against 

corrosion, paint peeling and blistering, 





Typical automotive spray installation. 


and hard wear requires precision meth- 
ods of chemical conversion coating. 


Types of Conversion Coatings 
There are seven classes of chemical 
conversion coatings commonly speci- 
fied and used throughout industry 
today. They are as follows: 


Zinc-iron phosphate (Amchem 
Granodine). This is the heaviest type 
of coating (gray in color) used for 
prepaint treatments on steel, iron 
and zine surfaces. The process re- 
quires five or six operations: cleaning; 
rinsing; rust removal, if necessary; 
coating; rinsing; and a second rinse. 
Coating weight ranges from 100 to 
600 mg per sq. ft. 

Medium or large volume produc- 
tion of automobile bodies, appliances, 
projectiles and cabinets can be han- 
dled effectively. 

The coating solution improves 
paint adhesion by forming a crystal- 
line deposit over the metal surface. 
This deposit is rough, as revealed 
microscopically, and so offers an ideal 
gripping surface for paint particles. 


Manganese-iron phosphate 
(Amchem Thermoil-Granodine). This 
is a heavy black coating used on fric- 
tion surfaces to prevent galling, scor- 
ing and seizing of parts. Typical 


For more information, turn to 


DESIGN ENGINEERING 


Formerly 


78 ¢ MATERIALS IN 


metal parts treated are pistons, pis- 
ton rings, gears, cylinder liners, cam- 
shafts, tappets and various small 
arms components. 


Typical appliance treatment line. 


Iron phosphate (Amchem Duridine). 
This is a comparatively new process 
that places a light coating on surfaces 
for improved paint adhesion. Since 
cleaning and coating occur in the 
same bath, it has only three to 
five stages. 

The iron phosphate treatment is a 
spray process suited for medium to 
large volume, large or small work. 
Precleaning is normally unnecessary, 
an economy factor in its favor. 

Products protected by this process 
are steel or iron fabricated units, such 
as cabinets, washing machines and 
refrigerators. Weight of coating is 50 
to 100 mg per sq. ft. 


Zinc phosphate (Amchem Litho- 
form). This is a crystalline coating 
produced on galvanized iron and 
other zine surfaces—also cadmium— 
for improving paint adhesion. The 
purpose of the coating is to provide 
a paint-gripping surface and to pre- 
vent the reaction between acidic 
components of the paint and the zinc 
metal, with the formation of soaps 
and loss of paint adhesion. 

This coating is applied in weights 
of 75 to 500 mg per sq. ft. There are 
no limitations on volume or produc- 
tion or on size of products treated. 
Zine phosphate coating is used on 
zine alloy die castings, zine or cad- 
mium plated sheet or components, 
hot dip galvanized stock, and 
Galvanneal. 


Amorphous phosphate (Amchem 
Alodine). This a protective coating 
for aluminum and aluminum alloys. 


Typical aircraft dip installation. 


It may be used in place of anodic 
deposition for improved paint adhe- 
sion and corrosion resistance. 

This coating is practical for pro- 
duction in any volume. Coating 
weight is 100 to 600 mg per sq. ft. 
Products treated include aluminum 
awnings, doors and windows, aircraft 
and aircraft parts, missile parts, roof- 
ing and siding. Particularly good 
when aluminum is painted prior to 
forming. 


Zinc-iron phosphate for oil absorp- 
tion (Amchem Permadine). This is a 
relatively heavy coating adapted to 
the retention of rust-inhibiting dry- 
ing or nondrying oils and waxes on 
ferrous metal surfaces. The coating 
is applied to a weight of 1000 to 
4000 mg per sq. ft. 


Typical continuous strip line installation. 


The process is satisfactory for large 
or small work in any volume—nuts, 
bolts, hardware, guns, tools, etc. 


Zinc-iron phosphate for metal form- 
ing (Amchem Granodraw). This is 
a specialized coating used in con- 
junction with a suitable lubricant to 
facilitate the cold mechanical de- 
formation of steel. The coating acts 
as an anchor for the lubricant 
throughout drawing, extrusion, and 
cold forming operations. 

It is a successful treatment for 
products such as blanks and shells 
for cold forming, heavy stampings, 
impact extruded shapes, drawn wire 
and tube. 


For more complete information about any 
one or all of these chemical conversion coat- 
ings, contact an Amchem sales representa- 
tive or write us at Ambler 00, Pa. 


AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 


AMBLER 17, PA. « Detroit, Mich., St. Joseph, Mo., Niles, Calif., Windsor, Ont. 


Amchem, Granodine, Thermoil-Granodine, Duridine, Lithoform, Alodine, 
Permadine and Granodraw are registered trademarks of Amchem Products, Inc. 
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It's so easy to 
punch hole patterns 
fast with BTR 


A punch made from BTR tool steel is the key element in 
this punching mechanism. It speeds the aceurate reproduction 
of hole patterns, by remote control from a template, in 
sheets of steel, brass, aluminum, or plastie. 

The BTR punch has proved both reliable and economical. 
This is the report from Wales-Strippit Inc., Akron, N. Y., a 
unit of Houdaille Industries, producers of the equipment. 
The Bethlehem tool steel is supplied by Leed Steel Co., 
Buffalo, one of our local tool steel distributors. 

BTR is Bethlehem’s general-purpose manganese-chro- 
mium-tungsten grade of oil-hardening tool steel. It’s safe 
hardening, easy to machine. Combining abrasion-resistance 
and toughness, it’s ideal for a wide range of tool and die uses. 

Put BTR to work in your shop. A trial order can be 
delivered quickly by your Bethlehem tool steel distributor 


who earries BTR in stock in a wide size range. 


New Free-Machining Tool Steel 


Bethlehem Air-4 is an air-hardening tool steel which ean save 
you time and money in scores of applications. It is a free- 
machining grade, and hardens at about 1550F. It combines 
excellent wear-resistance with a high degree of toughness. 


Ask your distributor for full data on Bethlehem Air-4. 


For more information, turn to Reader Service card, circle No. 475 
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ENGINEER SAYS: 


Decarburized surfaces are the cause 
of premature tool failures 


The great majority of toolmakers know that decar- 
burized metal must be removed completely from the 
working surfaces of tools. It is not so widely known 
that it is often best to remove this skin from other 
portions of the tool. 

This precaution is especially necessary on tools which 
are subject to repeated impacts. For example, a 
pneumatie chisel which has a forged shank often 
breaks because of a fatigue failure. As a rule there 
is a stress concentration in the shank, due to the change 
in section. When this tool surface is also deecarburized, 
rapid failure in service can oceur. 

The outer layers of a decarburized tool haven’t the 
strength of the effectively hardened tool steel base. 
Therefore only one procedure ean be considered safe. 


It is to grind off the “deearb” on all tool surfaces. 


MAY, 1959 e¢ 79 





TOO COSTLY, MR. DESIGNER? 


REPLACE IT WITH CARBON OR GRAPHITE 
AT LESS OVERALL COST! 


Rare metals and ceramics are not the only materials that 
master problems of heat, corrosion and conductivity. 
Graphite withstands thermal impact longer than many 
costlier refractories. Its easy machinability cuts fabri- 
cating costs. Its corrosion resistance simplifies chemical 
processing. Its heat-transfer power speeds casting. Its 
structural qualities and low neutron capture make it 
ideal nuclear material. Learn more about graphite and 
its parent-substance, carbon. Fill in the coupon below. 


> 


“National” and ‘Union Carbide"’ are registered trade-marks of Union Carbide Corporation 


NATIONAL CARBON COMPANY . Division of Union Carbide Corporation 
30 East 42nd Street, New York 17, N.Y. 
SALES OFFICES: Atianta, Chicago, Dalias, Houston, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco IN CANADA: Union Carbide Canada Limited, Toronto 


“NATIONAL” CARBON 
AND GRAPHITE 
ARE WORKING 
WONDERS IN... 


MECHANICAL, 
METALLURGICAL, 
ELECTRICAL and 
NUCLEAR 
APPLICATIONS 


National Carbon Company 

30 East 42nd Street, New York 17, N. Y. 
Gentlemen: Send me details on carbon and graph- 
ite performance in the following applications: 


[7] MECHANICAL (METALLURGICAL 
() ELECTRICAL (NUCLEAR 


NAME TITLE 





FIRM 





ADDRESS 





city. 
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“SILICOL” SILICONE RUBBER 


can improve your product and simplify fabrication problems 


* ANY MOLDED SHAPE 
* ANY COMPOUND FORMULATION 


Colonial Rubber has a long record of 
achievement in using the unique properties 
of silicone rubber to meet “tough service” 
applications in all types of manufacturing. 
Particularly outstanding are the many spe- 
cial compounds our chemists have formu- 
lated to meet unusually rigid performance 
requirements in aircraft and missile 
applications. 


In addition to the comprehensive industrial 
rubber technology we offer to help manu- 


facturers solve rubber compounding prob- 
lems. Colonial has large, modern and 
complete plant facilities to assure lower cost 
rubber molding and fabricating. We are 
known for our ability to meet manufac- 
turer’s “emergency” delivery requirements 
on priority projects. 

Save time on your programs by sending 
prints and pertinent data on your first in- 
quiry. We will promptly return an analysis 
and recommendations, together with illus- 
trated information giving you complete de- 
tails on our organization and its ability to 
serve you efficiently and economically. 

1718-A 


“Visit us at the Design Show, Booth 1342" 


OLONIAL RUBBER CO. 


706 Oakwood St. 


AXminster 6-9611 
RAVENNA, OHIO 


For more information, turn to Reader Service card, circle No. 366 
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Johnson 
Ledaloyl Powder Metallurgy 


Bronze or Iron 
Bearings... Bushings... Parts 
Offer Many Important Savings 





Pre-Lubrication—The porous structure of Johnson Ledaloyl acts 
as a reservoir for the lubricant, providing sufficient oil during 
operation . . . storing it when at rest. This feature often elimi- 
nates costly lubricating devices and systems, guards against 
neglect and assures longer operating life of the unit. 


Formed to size—The manufacturing process of Johnson Led- 
aloyl is essentially a forming and sintering operation. This 
eliminates machining, prevents scrap, yet provides accuracy at 
a low unit cost. Uniformity of each bearing, or part, cuts assem- 
bly time to a minimum. These are but two of the many money- 
saving features of Johnson Ledaloyl bearings, bushings, and 
structural parts. Let us show you how to design your product 
to take full advantage of this economy yet gain greater per- 
formance and longer service life. No obligation of course. Write 
This literature free upon request. for literature today. 


> 
Johnson Bronze 


pe ; i fj we 76S South Mill Street New Castle, Pa. 


Subsidiary: Apex Bronze Foundry Co., Oakland, California 
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Experience — the added a//oy in Allegheny Stainless 


AM350 PROPERTIES (density 0.282 Ibs. per cu. 





ALUMINUM 7075-76 
TENSILE STRENGTH 
DENSITY 


J 
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2% YIELD STRENGTH 
DENSITY 


TENSILE STRENGTH 
DENSITY 





ELONGATION 


% Elong. in 2” 


Two for the space age—AL’s AM-350 and AM-355 
precipitation hardening steels 


A unique combination of highly desirable properties de- 
scribes Allegheny Stainless AM-350 and AM-355 Steels 
They combine high strength at both room and elevated 
temperatures, excellent corrosion resistance, ease of fabrica- 
tion, low temperature heat treatment, good resistance to 
stress corrosion. 

They are proving the answer to many space age problems. 
Airframe and other structural parts, pressure tanks, power 
plant components, high pressure ducting, etc. are all 
natural missile and supersonic aircraft applications for 
AM-350 and AM-355. 


AVAILABILITY: AM-350, introduced several years ago, is 
available commercially in sheet, strip, foil, small bars and 
wire. AM-355, best suited for heavier sections, is available 
commercially in forgings, forging billets, plates, bars 
and wire. 


CORROSION RESISTANCE: Compared to the more fa- 
miliar stainless grades, AM-350 and AM-355 resist corrosion 
and oxidation better than the hardenable grades (chromium 


Wwsw 7516 


martensitic) and only slightly less than the 18 and 8's. 
They resist stress corrosion at much higher strength levels 
than do martensitic stainless grades. 

SIMPLE HEAT TREATMENT: High strength is developed 
by two methods. Both minimize oxidation and distortion 
problems. The usual is the Allegheny Ludlum-developed 
sub-zero cooling and tempering (SCT): minus 100F for 3 
hrs plus 3 hrs at 850F. Alternate method is Double Aged 
(DA): 2 hrs at 1375F plus 2 hrs at 850F. 

EASY FABRICATION: AM-350 and AM-355 can be spun, 
drawn, formed, machined and welded using normal stain- 
less procedures. In the hardened conditions, some forming 
may be done . . . 180 degree bend over a 3T radius pin. 
Also AM-350 can be dimpled in the SCT condition to 
insure accurate fit-up. 


For further information, see your A-L sales engineer or 
write for the booklet ‘Engineering Properties, AM-350 
and AM-355." Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. Address Dept. MM-17 


ALLEGHENY LUDLUM 


Export distribution: ARCO INTERNATIONAL 
EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 


For more information, turn to Reader Service card, circle No. 485 





Engineers: 
Here are sound reasons why 


it pays to specify 
Shelby Seamless Mechanical Tubing 


USS Shelby Seamless Steel Mechanical Tubing offers you extraordinary 
freedom of design in a wide range of products from bushings to 
hydraulically operated telescoping booms. And, Shelby Seamless Tubing 
helps cut processing costs, because it eliminates drilling operations; 
enables you to replace drills with simple, less expensive boring tools, 
and it reduces tool wear and tool changes; and, more important, 

more uniform parts can be turned out by the hundreds or thousands. 


Where Shelby Seamless Tubing is used as a load-carrying member or part, 
it exhibits a number of structural advantages over other forms. 

Here are a few: it gives you a superior cross section when a part is designed 
to withstand equal loading in any direction; it resists bending stresses 
equally in all directions; it is able to absorb and localize shock; 

and in torsion, it provides better material distribution, and for a given weight, 
can withstand more load than other sections. 


And, of course, the name Shelby is backed by the world's largest and 

most experienced manufacturer of seamless tubing—National Tube! 

The production of Shelby Seamless Tubing, from ore to finished product, 
is entirely controlled by one organization. There is no divided responsibility. 
Every foot, every length, is made under the careful supervision of 

skilled men with years of tubemaking experience. For more than 60 years, 
Shelby Seamless Tubing has been first with men who want 

the best in mechanical tubing. 


You'll find Shelby Seamless Tubing available at select Shelby Distributors 
throughout the country. These distributors are strategically located 

and expertly trained in solving all types of tubing problems. Here, 

you can choose from a complete range of sizes and stocks. If you'd like 

to find out how Shelby Seamless Tubing can be most effectively applied 


to your designs, contact your nearest Shelby Distributor . . . soon! 
USS and Shelby are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia Geneva Stee! Divisio sco, Pacitic Coast Distributers 


ted States Stee! Supply Divisio ited States Stee! Expert Company, New York 
For more information, turn to Reader Service card, circle No. 437 For more information, circle No. 533 > 
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DON'T TELL YOUR 
COMPETITORS 


there's enough "Extra" here 
to give yOu an EDGE 


SCOVILL Many a Scovill customer has said to us, in effect, “We're doing so 
well with Scovill Mill Products that it’s giving us a nice little ‘edge’ on 
QUALITY CAN PUT YOU the competition. Don’t tell our competitors”. But that kind of 

AHEAD OF COMPETITION “secret” cannot be kept for long, and it’s a fact that more and more 
fabricators are following up the smart lead and switching to 
a higher standard of quality in Scovill Brass + Copper * Aluminum. 
They're finding that Scovill’s deliberately planned program of 
constant improvement in mill production equipment and methods pays 
off in results on the fabricator’s own production line. 


You can buy Brass + Copper + Aluminum Mill products from 
many sources . . . BUT Scovill fabricator-oriented services are 
available only from... the source of Mill Products bearing this Trademark. 


BRASS * COPPER * ALUMINUM™ 


Scovill Manufacturing Company, Mill Products Division, 99 Mill St., Waterbury 20, Conn. Phone Piaza 4-1171. 





¥ 
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‘““EXTRA'"' 


BRASS STRIP and ALUMINUM™M SHEET 


Here is the last word in rolling mill equipment and 
coordinated precision controls for production of brass 
strip and aluminum sheet to far closer dimensional 
tolerances and with far superior micro-inch finish than 
that available under previous commercial standards. 


Fabricators who have been awaiting materials of such 
“super” accuracy, uniformity and micro-inch surface 
finish can expect these important benefits: — 

e A dependably close ratio between anticipated 
footage of metal, weight of metal and actual parts 
produced, because of precision controlled gauge 
tolerances. 


@ Fewer press or other machine adjustments and 
longer tool wear with the use of metal that is more 
uniform in all respects. 


@ Superior finish and appearance of ports as a 
result of much closer micro-inch finish control. 


Fabricators requiring this extra measure of quality, 
this extra aid to maximum economy 
in production of brass or aluminum 
parts, are invited to discuss this new 
Scovill Service. 


MADE IN USA 


HE STANDARC 
fF AMERICAN INDUSTRY 


COPPER 


MILL PRODUCTS 


tidtnitifjied by Thea Trademark 


Scovill Manufacturing Company, Mill Products Division, 99 Mill St.. Waterbury 20, Conn. Phone PLaza 4-1171. 
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KNOW YOUR ALLOY STEELS... 


This is the first of a series of advertisements dealing % 
Though much of the inforn 
be of interest to many 


basic facts about alloy steeis 


tion is elementary, we believe it will 


in this field, including men of broad experience who ma 


find it useful to review fundamentals from 


What is an Alloy Steel? 


Here is an easy definition to remember: 
An alloy steel is a grade of steel in 
which one or more alloying elements 
have been blended to give it special 
properties that cannot be obtained in 
carbon steel. 

Or, here is the metallurgical defini- 
tion: An alloy steel is one in which the 
maximum specified content of alloying 
elements exceeds one or more of the 


following limits— 


Manganese, 1.65 pct; Silicon, 0.60 pct; 
Copper 0.60 pct 


or in which a definite range or a definite 
minimum quantity of any of the fol- 
lowing elements is specified or required 
within the limits of the recognized com- 
mercial field of alloy steels: aluminum, 
boron, chromium up to 3.99 pct, co- 
balt, columbium, molybdenum, nickel, 
titanium, tungsten, vanadium, zir- 
conium, or any other element added 
to obtain a desired alloying effect. 
As a rule, alloy steel is more difficult 
to make than carbon steel. There are 
more elements to be kept within speci- 
fied ranges and, in general, the ranges of 
the alloying elements are compara- 
tively narrow; hence the mathematical 
chances for producing off-heats are 
correspondingly increased. Moreover, 
most alloy steels require special re- 


heating and cooling to prevent such 


BETHLEHEM STEEL 


On the Pacific ¢ 


oast Bethlehem products are s¢ 


BETH 


Id by Bethlehe 


imperfections as flaking and cracking. 

Surface imperfections must be re- 
moved from the billets by scarfing, 
chipping, or grinding. More exacting 
methods of testing and inspection are 


necessary to insure uniformity. 


Where Does It Pay To Use 





Alloy Steel? 





Generally speaking, it is advisable to 


use alloy steel when more strength, 
ductility, and toughness are required 
than can be obtained in carbon steel in 
the section under consideration. Alloy 
grades should also be used where 
specific properties such as corrosion- 
resistance, heat-resistance, and special 
low-temperature impact values are 
needed. 

In some cases it requires considerable 
study to determine when and how to 
use a particular alloy steel to advantage 
in a product. Where there is any prob- 
lem or doubt concerning its use, Beth- 
lehem metallurgists will gladly give 
impartial advice on analysis, heat- 
treatment, machinability, and expected 
results. 
to 


In all 


AISI standard alloy steels, this com- 


addition manufacturing 


pany produces other than standard 
analysis steels and the full range of 
carbon grades. 


BETHLEHEM, PA. 


ast Steel Corporation. 


OMPANY, 


m Pacific Co 


Dp lehem Steel Export (¢ 


LEHEM STEEL 


orporation 


For more information, turn to Reader Service card, circle No. 508 
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The cathode ray oscilloscope is one of science’s and industry's most perceptive instruments for determining uni 
formity of operation. The pattern reproduced here is a harmonically modulated sine wave of exact uniformity 


Uniformity is Malleable 


Just as the input of an oscilloscope can be controlled mechanical properties, ideally suits Malleable castings 

to produce repetitive patterns, so can consistently for modern America’s quality products 

uniform metal parts be produced with Malleable iron 

‘ ‘ 1 For information or service, call on one of the progres- 

because of modern, scientific controls he unique 
. sive firms that identify themselves with this symbol— 

method by which all Malleable castings are made and 

MEMBER 

the exacting techniques employed by Malleable found- 


ries assure Malleable users of castings that are uni- 


form, part after part, regardiess of size or shape. This MALLEABLE 


uniformity, combined with unparalleled physical and 


- 
ouNo 


4 
STINGS Cc 


if you wish, you may inquire direct to the Mallieable Castings Council, 
Union Commerce Building, Cleveland 14, Ohio, for information 


( Advertisement) 


Better Products at Lower Cost Result 
From Malleable Uniformity Controls 


Uniform quality — whether for five or 
five million pieces — is essential to main- 
tain product quality and increase manu- 
facturing efficiency. With accelerating 


frequency, Malleable castings contribute 
their unique uniformity in critical appli- 
cations where durable, reliable compo- 


nents are necessary. 


Key to Uniformity is Control 


Malleable iron is produced under closely 
controlled manufacturing techniques. 
From charge composition and molding 
sand properties, through final inspec- 


Internal Uniformity 

This versatile engineering material is 
achieved through converting the base 
white iron into tough Malleable iron by 
a controlled heat treating process. Mall- 


External Uniformity 

Fundamental to the casting process is 
the ability to produce a given shape, time 
after time, in either small or large quanti- 
ties. Metal can be placed exactly where 
it is needed . . . eliminated where it is not. 
Good design — achieved through close 
cooperation between the customer and 


tion, every critical factor is held constant 
by using the most modern techniques of 
metal analysis, process control and 


inspection. 


eable’s internal structure exhibits excel- 
lent uniformity, an important factor in 
assuring the dependable performance of 
intricately designed components. 


the foundry — can assure the necessary 
tolerances and the lowest possible fin- 
ished part cost. Modern techniques of 
production and inspection are used to 
insure top quality, dimensionally accu- 


rate castings. 


The life of every motorist rides in complete safety on Malleable wheel hubs of unerring uniformity 


Uniformity Proven by Use 


The final test of any part is how well it 


stands up in actual service. Under con- 
tinuous cyclic and shock loading, the 
millions of Malleable wheel hubs, which 
are in service on the front end of every 
American-made car, have compiled an 
enviable record of proven uniformity. 
Another dramatic example of Malleable’s 
uniformity is proved in the old adage “A 
chain is only as strong as its weakest 


link.”’ Miles of Malleable chain, carrying 
tremendous loads year after year without 
failure, demonstrate the uniformity of 


every cast link. 


New techniques for controlling every 
element of Malleable production are the 
result of intensive research done by Mall- 
eable foundries in their continuing search 
for ways to make Malleable even more 
versatile and indispensable to industry. 


More Information Available 


Your copy of Data Unit 103— Uniform- 


ity — is available from any member of 


the Malleable Castings Council. If you 


prefer, write direct to Malleable Castings 
Council, Union Commerce Building, 
Cleveland 14, Ohio. 


These companies are members of the 
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CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable Irom Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable Iron Co., St. Charles 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 
Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malleable Iron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. tron Co., Ironton Div., Ironton 

Dayton Mall. tron Co., Ohio Mall. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, tInc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. lron Co., Point Pleasant 


WISCONSIN 


Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, 
Milwaukee 46 


For more information, turn to Reader Service card, circle No. 419 








Dimensional Control Department at D-J. At D-J d 














imensional control 


of die cast parts is so much a part of production routine that 


a special department is devoted to this purpose. In rooms 
like this, at every D-J plant, experts verify the dimensions 


on die castings pulled periodically from th 


Outboard motor housing 


e production line. 


Instrument panel bezel 


Single cylinder engine block 


Pinspotter part 


At Doehler-Jarvis...everything 
improved production methods 


Aut 


Only a handful of companies have ever 
taken full manufacturing advantage of the 
inherent opportunities presented by the 
purchase of die castings opportunities 
to so design parts that production all 
along the line is simplified, speeded up, 
and made more economical. 


Frequently die castings are bought under 
conditions where price is the dominant 


omatic transmission parts illustrate how much 


can be done with die cast design. Notice the 
ganged fluid passageways. Not apparent, but in- 
corporated into the design of each of these parts, 


are 
mu 


many features that make these parts usable 


ch as they are . with a minimum of further 


manufacturing needed. 


competitive factor. This approach some- 
times makes good purchasing sense. And 
on the basis of price competition Doehler- 
Jarvis produces and sells more die cast- 
ings per year than any other custom die 


caster. 


But there is another, and often more 
rewarding, way to look at the pur- 
chase of die cast parts. 


In many instances most, in fact — a 
careful analysis of the part by experi- 
enced metal production men working in 
close coordination with equally experi- 
enced designers of the dies and the cast- 
ings reveals ways to: 


(1) reduce cost or improve perform- 
ance of the casting itself. 
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Transmission housing 


Pinspotter arms 


Transmission pd 


needed to help you develop 
with the help of die castings 


(2) introduce design features that 
eliminate one, many, or all of the ma- 
chining, finishing or sub-assembling 
operations that must be accomplished 
before the part can be incorporated 
into the end product. 


For example. Product engineers have only 
begun to realize the full range of applica- 
tions made possible by the high fatigue 
strength inherent in aluminum die cast- 
ings .. . by integrating several separate 
parts into one die casting .. . by ganging 
fluid passageways (as in automatic trans- 
mission designs). 

Doehler-Jarvis customers who have taken 
this suggested broad viewpoint in purchas- 
ing their die castings find it pays off... 
sometimes enormously. 


No producer of die castings can con- 
tribute more to this broad purchas- 
ing concept than Doehler-Jarvis. 


In any category you care to name... re- 
search support ... design help... skilled 
workmanship ... versatility of metal 
working equipment (you can even buy 
forgings, extrusions and stampings from 
D-J) ...sub-assembly facilities . .. choice 
of die casting metals and alloys .. . loca- 
tion of plants .. . delivery . . . Doehler- 
Jarvis provides more facilities than any 
other producer of die castings. 


See what Doehler-Jarvis can do to help 
you realize the full potentials in die cast 
parts production. Call us in at an early 
stage in the design of your next new 
product or model change. 


For more information, turn to Reader Service card, circle No. 538 


Doehler-Jarvis 


Division of 
NATIONAL LEAD COMPANY 
General Offices: Toledo 1, Ohio 


In Canada: 
Barber Die Casting Co., Limited 


Hamilton, Ontario 
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IBM 704 COMPUTER permits General 
Electric engineers to analyze case stresses 
mathematically, correct design faults 
before fabrication begins. Computer is 
one example of advanced engineering 
capability which provides better case 
design, 230,000 psi strengths. 





METALLURGY 


G-E ARC-SPRAYED TUNGSTEN nozzle 
liners (melting point: 6170°F) are now 
being incorporated into lightweight, ad- 
vanced nozzle designs. Early hot tests 
indicate that extremely high nozzle per- 
formance can be attained, a potential 
provided by G-E advanced metallurgy. 


MANUFACTURING 


INTEGRAL SKIRTS AND DOMES are roll- 
formed in General Electric solid propel- 
lant cases. Case halves are joined by a 
single girth weld as strong as the case 
itself. General Electric is applying more 
than six years of roll-forming experience 
to case manufacture. 





é. 


ROCKET ENGINES 


New solid propellant cases with... 


230,000 psi 


Solid propellant rocket motor cases with yield 
strengths in the range of 230,000 psi are now under 
development at General Electric in conjunction 
with the Thiokol Chemical Corporation. These 
full-size cases are among the strongest and most 
advanced in the U.S. missile industry. They will 
be used to contain and direct the powerful forces 
generated in the powerplants of highly advanced 
solid propellant missiles. 

Now underway at General Electric are equally 
advanced developments relating to high tempera- 


YIELD STRENGTH 


ture tungsten throat liners for lightweight nozzle 
applications. Liners such as these are now being 
incorporated into advanced nozzle designs being 
developed by Thiokol Chemical Corporation. 


General Electric’s advanced rocket engine capa- 
bilities embrace engineering, metallurgy, manufac- 
turing, research and development. They can meet 
your needs for high performance solid propellant 
motor cases and nozzle materials, or for liquid 
engine components. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


RESEARCH 
AND DEVELOPMENT 
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GENERAL ELECTRIC IS PIONEERING 
‘‘aus-forming’’. Demonstration cases ex- 
hibit 340,000 psi yield strengths with 
elongations improved 10-12%. in noz- 
zles, hafnium and tantalum carbide 
(melting point: 8700°F) combinations are 
being investigated. 


The Flight Propulsion Laboratory 
Department's Rocket Engine Sec- 
tion is the nucleus of General 
Electric progress in rocket en- 
gines and their components. It 
is well-equipped; and it uses 
Company-wide capabilities and 
experience to speed advances. 
If you would like more informa- 
tion about the Section's prod- 
ucts and capabilities in solid or 
liquid propulsion systems, please 
mail this coupon. Rocket Engine 
Section, General Electric Co., 


Cincinnati 15, Ohio. 
182-1 


For more information, ccle No. 539 


Rocket Engine Section 

Flight Propulsion Laboratory Department 
General Electric Company 

Cincinnati 15, Ohio 


Please send me additional information about 
General Electric solid propellant cases and 
nozzles. 


Please send me information about liquid propul- 
sion system components. 


1 would like to discuss G-E rocket engine products 
with a sales representative. 


NAME 





TITLE 





COMPANY 





ADDRESS 





CITY 












STAINLESS 












HEAT EXCHANGER, CON- PIPING — Complete Range 
DENSER AND EVAPORA- of Sizes in Schedules 40S, 
TOR — Full Range of Sizes 10S and 5S 

and Analyses 

PRESSURE PRESSURE 


worlds widest range of 


SPECIALTY 
WELDED 


AIRCRAFT—Exhoaust Stacks, SPECIAL BRIGHT AN- 
Hydraulic Lines and Duct NEALED — Up to 4” O.D. — 
Tubing Special Shiny Surface 


CARBON 


MECHANICAL 





MECHANICAL 











HOT ROLLED 4° OD COLD ROLLED 3 O.D 

thru 6° O.D 16 Gage thru 6° O.D 22 Gage to 

thru .250 10 Gage 

AIR HEATER MECHANICAL 

AIR PRE-HEATER Full SPECIAL SMOOTH |.D. HY 

Range of Sizes DRAULIC CYLINDER Up 
to 4/2 1.D. ahd in Wa 


Thicknesses uf to .187 





Republic ELECTRUNITE® offers you the world’s 
widest range of stainless and carbon tubing. 
Carbon steel round tubing in sizes up to 6” 
O.D.—squares and rectangles in peripheries 
up to 20”. Stainless steel tubing in sizes 
up to 5” O.D.—squares and rectangles in 
peripheries up to 16”. And a complete range 
of stainless pipe sizes. 

ELECTRUNITE is quality controlled from ore 
to finished product. Produced in Republic’s 
own mills to rigid requirements. 

Welded by the exclusive ELECTRUNITE 
process—a continuous electric-weld method 
that unites the wall under pressure without 
the addition of foreign or extra metal. Tests 

REPUBLIC ELECTRUNITE MECHANICAL TUBING is easily fabricated and formed by the user prove the weld is as strong or stronger than 
or through the fabricating and finishing facilities of Republic's Steel and Tubes Division the original base metal. 

Round tubing can be furnished flanged, swaged, flattened, fluted, spun, configured, upset, Next time you need tubing, whatever the 
rolled, and otherwise changed in cross-section to meet an endless variety of design require- application or problem, call your Republic 
ments. Write for illustrated brochure representative. Or, write direct. 
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STEEL TUBING AND PIPE 


Ym" 0.0. TO 40” O.D. 
SIZE— GAGE RANGE CHART 


PRESSURE PRESSURE ROUND TUBING 


* Wall Thickness (B. W. Gage) 


Outside 
Diameter 
of Tube Mechanical | Mechanical 
__Tubing Tubing 
Y%" ! 16-25 
%” 18-22 16-25 


Carbon Steels Stainless Steels 


= 16-22 16-25 
SANITARY — O.D. and |.D. HEAT RESISTANT — Special BEVERAGE — Cut Lengths “i 16-22 14-25 
Polished — For Dairy, Food Analyses — 309, 3095S, 310, or 50’ Coils A,” 14-22 14-25 
and Fruit Juice Processing 321, 330, 347 and 348 P 14-22 14-24 
14-22 14-24 
MECHANICAL 9-22 13-24 
MECHANICAL MECHANICAL c Cc 4 a ais 
/ 9-22 12-23 
9-22 12-23 
6-22 11-23 
6-22 11-22 
6-22 11-22 
6-22 11-22 
6-22 11-22 
. 6-22 11-20 
FULL FINISHED — Annealed ORNAMENTAL — Type 302 STAINLESS CLAD — Double , 6-22 11-20 
ond Tested for All Mechan- — Not Annealed — Not Wall — Outside Stainless — 6-22 11-20 


ical Uses — All 300 Series Inside Carbo - - — weniineen 
Aaulpaas Pressure Tested nsi arbon 6.20 10.20 


6-20 10-20 
6-20 10-20 
STEEL TUBING ¢-20 10.20 
03 6-20 10-20 
\%”’ O.D. THROUGH 6” O.D. 6-20 10-20 
6-20 9-20 
MECHANICAL PRESSURE yf PRESSURE 6.20 
J ¥ 6-20 
f 6-20 


; 5-20 
f , 5-18 


5-18 
‘ 5-18 
‘ 5-18 
.250”-18 
STRUCTURAL—Squares, Rec HEAT EXCHANGER AND BOILER TUBES—To A.S.T.M ’ -250”-18 
tangles and Special Shapes CONDENSER To A.S.T.M A-178 and Government 250".18 
within periphery of 1 A-214 To Customer's Specifications = ° - 
vu 20 Special Specifications ” -950"-18 
.250”-18 
.250”-16 
PRESSURE REFRIGERATION MECHANICAL n 14-16 
.250”-16 
.250”-16 
.250”-16 


, 2 .250"-16 


Above are common available sizes. Intermediate sizes also 
available. Tubes are manufactured by several processes in 
accordance with the size-gage ratio; therefore not all sizes 
and gages are readily available in all grades of product. 
Please contact your nearest Steel and Tubes Division Repre- 
sentative for delivery information on specific size, gage, 
and grade desired. 


HYDRAULIC LINE Ve REFRIGERATION—Complete FABRICATION All Types 
O.D. and Larger Size Range of Fabrication Available 





REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-7682 

296 EAST 131ST STREET ¢ CLEVELAND 8, OHIO 


Please send additional information on the following: 
(C0 Stainless Steel Tubing . . . Type— 
[) Stainless Steel Pipe... . Type 
C) Carbon Steel Tubing. . . . Type___ 
(C) Please have a Republic Engineer call. 





Name Title 


x Studd, Stools and, SC, Ppodlieg Firm 


CO mingiemeeanion 








a —_Zone__State__ 


For more information, turn to Reader Service card, circle No. 567 
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Problem-Solving Products from Republic 


PROVIDE SUPER TOUGHNESS AND STRENGTH 
AT CRITICAL POINTS IN AUTOMOTIVE DIFFERENTIALS 


a A St i ia 


Modern passenger cars with increasing horsepower pre- 
sent problems in high speed stability and handling. The 
Powr-Lok differential, developed by the Dana Corpora- 
tion, Toledo, Ohio, permits an automotive axle to trans- 
mit the greatest driving force to the rear wheel having 
the better traction. 


Essential to the economical and dependable operation 
of these differentials are Republic Alloy Steels. Why? 
Because only alloy steels have the high strength, tough- 
ness, shock-resistance, and abrasion-resistance needed 
to withstand the severe service to which differential clutch 
rings and side gears are subjected. 

By specifying Republic Hot Rolled 8615 Alloy Bars, 
Dana engineers have reduced the possibility of a mechani- 
cal breakdown to an absolute minimum. 
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These fine steels offer superior toughness and strength 
to withstand torque, fatigue, shock, and stress. Alloy 
steel’s uniform response to heat treatment gives 
these rings and gears hard surfaces around tough cores 
providing maximum resistance to abrasion, friction; 
and wear. 


In Republic Alloy Steels you will find highest strength 
values—plus an exceptionally high strength-to-weight 
ratio that permits the designing of thinner sections to 
save weight and hold down size without any sacrifice of 
needed strength. 


Republic’s 3-Phase Metallurgical Service—field, mill, 
and laboratory—is always available to help you apply 
these quality alloy steels to your product. It’s confidential. 
There’s no obligation. Send coupon for more information. 





REPUBLIC’S NEW HIGH STRENGTH POWDER, TYPE H.S.6460, opens the way 
to new markets for new applications using sinterings for highly stressed 
parts. Type H.S. 6460 can be used with existing operating equipment. It 
provides a minimum tensile strength of 60,000 psi at 6.4 density as sin- 
tered, and 100,000 psi heat treated. Type H.S. 6460 maintains its dimen- 
sional characteristics after sintering—less than .004 inches per inch shrink- 
oge from die size at 6.4 density. Available in production quantities up to 
ond including 12 tons, or in multiples thereof. Mail coupon for technical data 
sheet on Type H.S. 6460 Powder. 


REPUBLIC CHATEAUGAY PIG IRON meets demands for both strength and 
accurate machining in die sets manufactured by the Union Manufacturing 
Company, New Britain, Connecticut. As a result, Union has standardized on 
Chateaugay, low phosphorus, copper-free pig iron for maximum strength, 
flaw-free, easy-to-machine castings. Other superior characteristics of 
Chateougay include its exceptional fluidity, even cooling, and fine dense 
grain structure. For complete information mail coupon. 


HERE ARE SIX STEPS of possibly the severest manu- 
facturing torture that a galvanized steel sheet can 
take. In its final form, it becomes the end piece of 
a muffler manufactured by the Mackenzie Muffler 
Company, Inc., Youngstown, Ohio. It is made out of 
Republic Continuous Galvanized Sheets. Despite 
the many deep drawing operations, the coating 
does not crack, flake, or peel. Republic Galvanized 
Sheets can do a profitable job for you. Clip the 
coupon and moil it in for more information. 


EPUBLIC® 


TEEL 


Wolds Widest Range 
% Standard Steels and 
Stak Product 


Tlstinennsinnnetenetieentinesiansienstienteeestentensentamtentanstmntententantantemtentat 


REPUBLIC STEEL CORPORATION 
DEPT. ME-6440-A 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Have a metallurgist call. 
O Alloy Steel O Pig Iron 
0 Metal Powder O Steel Sheets 
Send more information on these Republic products: 
DO Alloy Steel O Pig Iron 
O Type H.S. 6460 O Continuous Galvanized 
Powder Sheets 


Name Title 





Company 
Address 


City 











For more information, turn to Reader Service card, circle No. 
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In the automotive industry alone, there are 30 Cold Bonderite installations. 


How Cold Bonderite System cuts costs 


Some actual user-experiences of savings in heat require- 
ments, maintenance, water and electricity, and equipment 
after installing Cold Bonderite System. 


Less than two years ago, the first public 
announcement of Parker’s Cold Bonde- 
rite System was made. 

Now, well over a hundred plants are 
using this revolutionary, money-saving 
system of phosphate-treating at low 
temperatures. 

Some are among the country’s largest 
plants, others are quite modest in size and 
production. Products treated range the 
list from automobile bodies to small appli- 
ance components. 

From these users we have compiled a 
long list of documented savings records. 
In many cases, cost reductions have been 
greater than we had hoped to achieve. 


Heat Saved 
The greatest percentage savings in heat 
requirements (90% ) has been reported by 
an automotive plant. Before installing 
Cold Bonderite System, the finishing line 
used 50,000 pounds of steam an hour. 
Cold Bonderite in the line uses only 5,000 
pounds per hour. 

In another auto plant, heat savings are 
figured at 74% on a body line. A small 
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The temperature tells the story! Cold Bonderite 
System solutions operate 60° to 75° cooler. 


parts finishing line in the same plant 
shows the same percentage reduction in 
heat requirements. 

A manufacturer of metal cabinets re- 
duced gas consumption for heating his 
phosphating line from 33,000 to 14,000 
BTU per day—a 56% reduction—by in- 
stalling the Cold Bonderite System. 

A famous maker of household equip- 
ment changed from conventional phos- 





phating to Cold Bonderite System and 
saw his steam use plummet 66%. 

Another manufacturer, an Eastern 
small appliance maker, reports that on 
gas expense alone he has cut his phosphat- 
ing costs 45%. 


Other Savings Pile Up 


The magnitude of other savings, beyond 
heat consumption, has been surprising to 
users and very good news to their cost 
accounting departments. 

Electricity, for instance. At the greatly 
reduced temperatures of the solutions, 
there is no need to operate exhaust fans. 
In one installation, the change to Cold 
Bonderite eliminated the need for replac- 
ing a $15,000 exhaust system. 

Water use is reduced about 25% be- 
cause there is less evaporation. 

Maintenance costs nosedive with Cold 
Bonderite System in the finishing line. 
Lower temperatures in the heating coils 
mean less frequent—or no necessity for— 
cleaning the coils. When there is service to 
be performed, the maintenance crew can 
move right in without waiting for the 
installation to cool off. 


Comparative 48-hour salt spray test proves per- 
formance. Left, untreated panel; right, panel Cold 
Bonderite-treated before painting. 


One user figures that he has eliminated 
364 manhours of maintenance time yearly 
with his Cold Bonderite System. 

The same manufacturer has discovered, 
too, that the reduced temperatures have 


allowed him to eliminate a number of 
steam traps and steam coils costing over 
$8,000. 


Coating Quality Is High 


While Cold Bonderite System is saving 
money on the phosphating line in these 
many ways, there has been absolutely no 
diminution of quality in the coatings or 
their performance. 

The Bonderite coating produced by 
low-temperature Cold Bonderite System 
matches the high standards set by Bon- 
derite for thirty years. In salt spray, 
humidity and outdoor exposure tests, as 
well as in actual service on automobiles, 
appliances, furniture and many other 
products, performance has been proven. 

Results are uniform hour after hour and 
day after day. Control and operation of 
the system is simple and practically 
foolproof. 


Chemical Costs Held Low 


All the savings attained by the use of 
Cold Bonderite System are real savings. 
They show up on the P & L statement 
because chemical costs for this revolu- 
tionary development are not increased. 
The special Bonderites and Parco Cleaners 
are strictly comparable to conventional 
hot treatments in the cost of treatment 
per square foot. 


Only Parker Has Cold System 


There is, actually, no other system like it. 
Cold Bonderite System was developed by 
Parker research, tested and perfected by 
Parker chemists. It has been proven over 
and over again as the way to get superior 
phosphate coatings on steel with spec- 
tacular savings. 

The Parker representative in your terri- 
tory is ready to advise and work with you 
to change your phosphating installation 
over to Cold Bonderite System. Call him 
in or write direct to Parker, Detroit. 


*Bonderite, Bonderlube, Parco, 
Parco Lubrite — Reg. U.S. Pat. Off. 


PARKER RUST PROOF COMPANY 


2173 E. MILWAUKEE, DETROIT 11, MICHIGAN 


TROPICAL—heavy duty 
maintenance paints since 1883 


PARCO LUBRITE—wear 
resistant for friction surfaces 


PARCO COMPOUND 


rust resistant 


BONDERITE and BONDERLUBE 
aids in cold forming of metals 


BONDERITE corrosion 
resistant paint base 


For more information, turn to Reader Service card, circle No. 494 


MAY, 1959 « 99 





Whats Now: 


IN STEEL FROM STOCK 


New developments will help give you Increased Value in Buying Metals from 
Ryerson during 1959. Below are just some of the new additions to Ryerson’s 
comprehensive stocks and services. 


NEW FASTER MACHINING TUBING... Ledloy® 170—fastest machining steel tubing 
ever produced, average speed of 170 s.f.m. And only Ryerson has it for 
shipment from stock. Users report increases of 25% in productivity... 
longer tool life...improved finish. Sizes available to date from 1" to 23" 
0O.D. with maximum $" wall thickness. 


NOW EVEN FASTER MACHINING LEDLOY BARS...new Ledloy 375 bars boost 
machinability to record averages of 375 s.f.m. Large stocks of this new 
steel supplement Ryerson stocks of regular Ledloy 300 free-machining steeis 
to give you widest selection. Available from Ryerson stocks in rounds 

from +" to 1", hexes from $" to §". 


TWO NEW PLANTS IN TEXAS...the former plants of Vinson Steel and Aluminum 
Co. in Dallas and Houston are now a part of the Ryerson organization. These 
plants, already well stocked and equipped, are now backed up by the 
unequaled facilities of the 18 other Ryerson plants across the nation. This 
means Texas metal users can now draw on stocks of more than 12,000 kinds, 
shapes and sizes of steel and aluminum. Also available, full line of 
industrial plastics and metalworking machinery. 


NEW ALUMINUM STOCKS...are being added in Ryerson plants at Cleveland, 
Philadelphia and Los Angeles. Aluminum stocks at other Ryerson plants 


have also been greatly expanded. 


NEW STOCKS OF T-1 ALLOY PLATES...in two types: to 321 minimum BNH and to 
firebox quality specs. "321" gives maximum resistance to impact and 
abrasion. Five sizes available from 3/16" through 3". "Firebox" is for 
applications requiring high strength and toughness...meets ASME code case 
1204-3 for pressure vessels. Available in nine sizes from }" through 2". 
Both types offer good weldability. 


STAINLESS EXTRUDED ANGLES...now available from Ryerson. They offer better 

surface and resultant lower polishing costs...cross-—section tolerances less 

than half those of rolled angles for better forming into rings...no increase 
in price over rolled angles. 


INCREASED VALUE IN STAINLESS FROM RYERSON...even though your application 
may not demand it in every case, you get the ultimate in specification 
controls when you order stainless from Ryerson—an important increased value 
without increased cost. Examples: in addition to chemistry specs for Types 
304 and 316, you get the added value of controlled mechanical properties 
and Brinell hardness—and corrosion resistance assured by actual test. 


STAINLESS HEADS—NATION’S LARGEST STOCK BY FAR...Ryerson stocks now include 
every requirement for ASME flanged and dished heads in Types 304, 304L, 316 
and 316L in a wide range of gauges and sizes. 


3) RYERSON STEEL 


Member of the i Steel Family 


NATION’S MOST COMPLETE SERVICE ON STEEL... ALUMINUM... PLASTICS... METALWORKING MACHINERY 
SERVICE CENTERS IN PRINCIPAL CITIES COAST TO COAST 


For more information, turn to Reader Service card, circle No. 423 
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Improper selection of materials is 
not always the cause of service fail- 


ures. 


What 

Is Causing 
Your 
Service 
Failures? 


It may be the material 
but ...is the material 
being used the way it was 
supposed to be used? 
And are you sure the 
design is adequate? 


by Fred J. Poss, Service 
Metallurgist, U. S. Steel Corp. 








@ When a part fails in service, 
the physical and mechanical prop- 
erties of the material are usually 
determined before other investi- 
gative steps are taken. This is 
good practice. But whether or not 
the material conforms to the orig- 
inal specifications, there should be 
greater scope to the investigation. 

For example, suppose we find 
the material complies with the 
original specification. Without fur- 
ther thought we might hastily 
assume that the specification was 
inadequate and go on to tighten 
requirements or add new specifi- 
cations. Often we will end up by 
substituting a more exotic mate- 
rial, thereby placing great empha- 
sis on “quality” without under- 
standing its real meaning. 

On the other hand, if we find a 
metallurgical imperfection, how- 
ever slight, it is just as wrong to 
immediately damn the metal as 
“off specification” and deem the 
failure “‘solved.” The question is: 
Is the failure actually related to 
the imperfection ? 

What are the factors which, re- 
gardless of preliminary findings, 
warrant further investigation? 
Two of the most prominent are 
often overlooked—1) operating 
practices and 2) design details, 
which were previously ignored or 
misinterpreted. 

Operating practice 

A good example of misunder- 
stood operating practice is a case 
in which a piece of 1%-in. type 
316 stainless pipe failed 
rapidly due to corrosion in what 
was supposedly 1% to 1% cold sul- 
furiec acid Fig 1 illus- 
trates the application. Because 
stainless 316 should have been 
adequate for this service, chemical 
and metallurgical examination was 
made to determine the cause of 
failure. The corrosion attack was 
concentrated along the bottom of 
the pipe, which was perforated 
and paper-thin. 

The laboratory confirmed that 
the material was stainless 316. It 
also noted that the pipe was butt 


steel 


service. 








welded and that the weld zone was 
centered near the bottom. No 
sooner had the engineers decided 
to stop using welded pipe than a 
second failure occurred. This time 
the weld zone was slightly offset 
from the top of the pipe section 
and the corrosion attack, as_ be- 
fore, was concentrated at the 
bottom. 

A trip to the operating area 
revealed the answer. The heavy, 
strong acid from line 2 was not 
getting mixed at the mixing tee. 
Complete mixing did not occur for 
a considerable distance from the 
tee, and in this interval the acid 
in the bottom of the pipe was con- 
siderably stronger than reported. 
Exothermic heat was also raising 
the temperature of the pipe wall 
in the region of corrosion attack. 

The problem was solved by a 
mixing device which fed the de- 
sired composition into the handling 
system. The lesson learned was 
that an survey of 
operating often 
necessary. 

Design inadequacy 

There are at least five factors 
through which misunderstandings 
or carelessness can creep into de- 
sign practice and result in failures 
which may later be attributed to 
materials failure: 

1. Standard property 
These values are the result of 
standard tests on standard speci- 
mens and are not always depend- 
able for design limitations. Such 
tests should serve only as a basis 
for comparing materials or evalu- 
ating the effects of various treat- 
ments. Yet it is well known that 
such values are used literally in 
design. 

When tests are resorted to as a 
means of forecasting serviceabil- 
ity, results may be more mislead- 
ing than informative unless the 
material is actually put in service 
and test results correlated to prod 
uct standards. 

2. Ideal design. The idealized 
concept of materials strength 
shown by curve a and bar shape a 


on-the-scene 
conditions is 


values. 





of Fig 2 is misleading when ap- 
plied to many designs. Bars b 
through f and _ corresponding 
curves more closely approximate 
the loading found in working 
parts. Yet shape has tremendous 
influence on the strength and duc- 
tility of metals. 

Good design, it is agreed, should 
try to avoid stress concentration 
and sudden change of section; in 
short, should try to be smooth and 
symmetrical like the standard ten- 
sile bar. But sharp corners, re- 
entrant fillets and sudden changes 
of cross section are unfortunately 
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Fig 2—Design inadequacy often oc- 
curs because mechanical properties 
of “idealized” shape are extended to 
design shape. 
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necessary. Therefore a promise 
of good ductility by a standard 
tensile bar does not necessarily 
extend to a finished part of differ- 
ent geometry. 

8. Service loads. Examining a 
large number of service failures 
indicates that fractures and rup- 
tures are seldom the result of the 
primary service loads for which 
parts were designed. More often 
the failure was caused by bending, 
or by mechanical or thermal cy- 
cling. These parasitic forms of 
loading are present in practically 
any type of operating equipment 
that has moving parts, runs above 
ambient temperature, or otherwise 
does something useful. At local 
points such loads often produce 
stress levels that exceed the elastic 
properties of the materials. And, 
unlike the carefully spelled-out 
limits on static loading developed 
by various codes, the only real 
control here is the skill of the 
designer and of the operator. 

Take bolt materials as an exam- 
ple of severe parasitic stresses 
under ordinary service conditions. 
In this case there are even two 
different codes which might be 
applied. One of these codes per- 
mits stressing the bolt to levels 
higher than the maximum set by 
the other. 

Specifically, the ASME Pres- 
sure Vessel and Power Piping 
codes establish maximum allow- 
able stresses for bolting. Low alloy 
steel grades, for example, are 
limited to 20,000 psi axial tension 
up to 800 F. But ASA B18.2-194 
states: “The bearing surface shall 
be at right angles to the axis of 
the threaded hole within a toler- 
ance of two degrees for one-inch 
nuts or smaller, and one degree 
for nuts larger than one inch.” 

Axial tensile stress on a bolt is 
the load, p, divided by the cross 
section, a. Stress, s, for eccentric 
loading, is: s = p/a + pe y/I, 
where e is eccentricity, y is stress 
radius, and J is moment of inertia. 

For a 1-in. bolt loaded at 12,000 
Ib: total stress = 12,000/0.6 ++ 
12,000 x 0.8 x 0.43/0.027=170,- 
000 psi. Thus, the axial tensile 
stress of 20,000 psi, although 
within ASME limits, is less than 
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lg the total stress; and it is the 
latter that is responsible for 
failures. 

Torsional stresses may also reach 
high levels in bolted members. A 
straight line scratched along the 
threaded axis of a type 304 stain- 
less steel stud was twisted to a 
270-deg angular displacement af- 
ter tightening the nut. Yet the 
bolt stress was only 11,000 psi 
when failure occurred by shearing. 

4. Residual stresses. The temp- 
tation is strong to implicate resid- 
ual stress when cracking and 
breakage of metal parts occur, 
particularly if the external over- 
loads are not immediately obvious. 
It is true that the failed piece 
probably did have _ residual 
stresses. But fracture is related 
not so much to stress as to strain; 
stress has little bearing except as 
a necessary preliminary to strain. 
Stress, residual or otherwise, does 
not cause significant changes in 
properties. But with increasing 
strain, such changes do take place. 

Of course, conditions do exist 
under which residual stress may 
have an influence on fracture. 
Such an influence might occur 
where yielding was inhibited, as 
in a notched steel bar below its 
impact transition temperature. 
But in general, external loads 
capable of inducing a small plastic 
strain will relieve most of the 
criginal residual stress. 

5. Overdesign. The idea that 
failure is directly associated with 
primary or design loads leads to 
overdesign as a means of reducing 
stresses, but overdesign may actu- 
ally aggravate the tendency to 
failure. In many cases, we design 
to static concepts based on resist- 
ing internal pressure or axial ten- 
sion. Possible errors of omission 
and arithmetic are compensated 
for by adding more metal. But 
the chances of brittle fracture, 
impact damage and notch sensi- 
tivity increase with wall thickness. 

The designer-user must con- 
sider carefully what actual prop- 
erties are important to the serv- 
iceability of the working part. To 
demand the best possible of every- 
thing is rarely justified and not 
always safe. 


























Bemis Mfg. Co. 
Wire reel flanges make use of a 
mixture of coarse and fine wood part- 
icles and a phenolic binder to provide 


resistance to shock and 


adequate 


moisture at low cost. 





no finishing other than flash removal, 
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Heywood- Wakefield Co. 
School furniture components, such 
as desk top and chair seat and back, 








are molded of melamine granuplast. 
Material is colorful, durable and re- 


quires little maintenance. 


Bemis Mfg. Co 


Shuffleboard disks made of phenolic granuplast requir« 








Bemis Mfg. Co. 
Bowling pins are produced at lower 
cost in granuplast, eliminating cost 
of turning from wood. 
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Bemis Mfg. Co. 


Hamper tops are economically made of molded granu- 


plast with a decorative thermoplastic overlay. 





Do you make—or plan—parts like these? If so you should evaluate 






Low Cost Wood-Particle Moldings 


@ Low materials cost, combined 
with a versatile range of physical 
properties, is the key advantage 
of “granuplast” moldings. Com- 
pounds contain from 60 to 90% 
refined wood particles, which cost 
about 2¢ per lb. Powdered resins 
used as binders cost from 21 to 
43¢ per lb, depending on type. 
Granuplast moldings are not 
comparable in properties to ther- 
mosetting plastics moldings. But 
properties are sufficient for many 
design needs and meet these needs 
at a low cost. Physical properties 
and costs can be altered widely 
by properly controlling variables 
such as resin type and content, 


by Donald A. Watson, Monsanto Chemical Co. 








wood particle characteristics and 
molded density. 

Molding relatively 
long and mold costs are usually 
high ($1500 to $7500 or higher). 
Thus, large production volume 
with no design change is desir- 
able in order to reduce per-part 
tooling costs and get the most 
out of low raw materials costs. 
Pick the right binder 

The resin binder should be 
selected with care as it is by far 
the costliest ingredient of granu- 
plast compounds. The _ lowest 
priced resin that will provide 
needed properties should be used. 
The three basic types of resins 


cycles are 









used, in order of increasing cost, 
are urea, phenolic and melamine. 


Costs of compounds containing 
the three resins in different pro- 
portions and at various densities 
are shown in Table 1. Also shown 
are estimated costs per molded 
cubic foot at different densities. 
Although combinations of 
resins can be used as binders, the 
following recommendations for 
resin selection generally apply: 
1. Use urea for low cost mold- 
ings where water 
not required. Light-stable colors 
similar to those of the wood can 
be produced. For a given density 
and resin content, physical prop- 


resistance is 











erties are generally lower than 
those of either phenolic or mela- 
mine granuplast moldings (see 
Table 2). Water resistance is so 
low that moldings cannot be 
painted. 

2. Use 


water 


phenolic for stronger, 
more moldings. 
Moldings are usually darker in 
color than the wood component 
and darken further on exposure 
to sunlight. They can be painted 


resistant 


TABLE 1--APPROXIMATE 
MATERIALS COSTS 





Cost 
Resin Type $ Molded Cu Ft at 
and Content f 
(% Total Weight) 56 8] 
Lb/Cu Lb/Cu 
Ft® Ft 





UREA 
10% 0.039 2.18 3.16 
15% 0.048 2.69 3.89 
20% 0.057 3.19 4.62 
30% 0.066 3.70 5.35 


PHENOLIC 
10% 0.045 2.52 3.65 
15% 0.058 3.25 4.70 
20% 0.070 3.92 5.67 
30% 0.095 5.32 7.70 

MELAMINE 
10% 0.061 3.42 4.94 
15% 0.082 4.59 6.64 
20% 0.10 5.60 8.10 
30% 0.14 7.84 11.34 
40% 0.18 10.08 14.58 








aMolding costs not included. Densities rep- 
resent lowest and highest commonly molded 
in granuplast; materials costs for other den- 
sities can be estimated by multiplying cost 
per lb by density 


or finished. Water resistance is 
sufficiently high for moldings to 
be used in humid environments, 
but contact with water is not 
recommended. 

3. Use melamine for 
water resistant moldings 
good surface gloss. Most expen- 
sive of the three binders, mela- 
mines can be pigmented to pro- 
vide practically any color but 
white. Colors are light-stable, and 
high melamine compounds provide 
good surface gloss and hardness. 
Colored blends usually have 
higher than 35% resin content 
and should be molded to densities 
of over 75 lb per cu ft. At lower 
resin contents and densities there 
is usually insufficient flow to pro- 
nonporous hard 


colorful, 
with 


duce a_ glossy, 
surface. 
Consider physical properties 

Typical properties of several 
types of granuplast moldings are 
shown in Table 2. Physical prop- 
erties cannot be described as def- 
initively as those of other plastic 
materials. The number of vari- 
ables within and between differ- 
ent molding plants is too large to 
permit all-inclusive property de- 
scriptions. Those properties given 
in the table have in the past 
proved pertinent to granuplast 
applications. The values given 
should be used as a guide, along 
with the cost data, in considering 
such moldings as a possible an- 
swer to some of your design 
problems. 


TABLE 2.- TYPICAL PROPERTIES OF GRANUPLAST 


To date, the highest physical 
properties obtained in granuplast 
moldings are: 

Modulus of Rupture, psi. . 9200-9800 

Rockwell Hardness. ... . R110-R130 

Izod Impact Str, 

ft-lb/in. notch.... 

Water Absorption, % 

In lower strength moldings, 
resistance to screw withdrawal 
generally falls between 300 and 
500 Ib. Maximum values depend 
on screw type and size as well 
as the method used for setting. 
Maximum values of 600 to 800 Ib 
have been obtained. 


Understand design problems 

Materials standards for granu- 
plast compounds are lacking, and 
molding procedures differ. Thus, 
in the early design stage the 
molder should be consulted in 
order to 1) ensure maximum 
moldability at minimum resin 
content, 2) keep tooling costs at 
a minimum, and 3) ensure maxi- 
mum production rate of highest 
quality moldings. 

As is the case with most plas- 
tics, and particularly with granu- 
plast, rigid design rules are im- 
possible. The following discussion 
should help you to understand 
1) the nature of parts that can 
be produced, and 2) the design 
limitations of the materials. 

Moldability—In general, granu- 
plast compounds have _ limited 
flow characteristics, which re- 
stricts the complexity of design. 
Flow is highly dependent on resin 
content. In the following discus- 
sions, a distinction is made be- 
tween low resin compounds (less 


than 20% resin) and high resin 





compounds (over 20% resin). 


Rockwell Water 
Hardness | Absorption 
(R Scale) (24 hr), % 


Molded 
Density 
Ib/cu ft 


Modulus of 
Rupture, 
1000 psi 


Shrinkage, ; ; 
in. /in. Several special molding tech- 
niques can be used to get certain 
effects in a part. For example, 
the poor flow characteristics of 
compounds can be 


some 


Binder @ 





Urea (15%) 62.4 3.1-3.7 26-46 30-50 0.003-0.008 


Phenolic low resin 
10% 56.2 2.3-2.9 18-38 25-50 0.001-0.005 turned to advantage in 

62.4 3.4-4.0 37-57 20-45 ‘sie. ti aiiiiy matical d 

68.7 45-5.1 62-82 10-25 parts. greater streng ead ur- 

ability is wanted in certain areas 

of a part, the molder can place 
additional compound in_ these 
areas, providing local increases in 
density and thus strength. The 
same local improvements can be 
obtained (at an increase in ma- 
terials cost) by loading a resin- 


3.6-4.2 39-59 25-45 
5.0-5.6 61-81 
6.5-7.1 73-93 


0.002-0.007 


20% 5.4-6.0 60-70 
6.0-6.6 66-86 


7.9-8.5 76-96 0.003-0.008 





Melamine (15%) 3.6-4.2 37-57 ; 0.003-0.008 
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What Are Granuplast Moldings? 


Take refined wood particles and a synthetic thermosetting resin 
binder—the same raw materials used in wood composition board (see 
M/DE, Aug ’57, p 107)—form them by compression molding and 
you have a granuplast molding. Birch, maple or pine are the types 
of wood usually used; particle size is commonly 40 to 80 mesh; mois- 
ture content usually less than 7%. Resin binders are urea formalde- 
hyde, phenol formaldehyde or melamine formaldehyde or combina- 
tions thereof. Parts are molded at pressures of 600 to 1500 psi and 
temperatures of 280 to 400 F to produce densities ranging from 44 


to 88 lb per cu ft. 





rich compound in the area. 

In heavier moldings and those 
using higher resin compounds, 
raw materials cost can be reduced 
by separately loading both high 
and low resin compounds in such 
a way as to provide a core of low 
resin compound, and a surface of 
high resin compound. With such 
a technique wood particles of 10 
to 40 mesh can be used in the 
core compound to improve shock 
resistance and screw holding 
power. Of course, any special 
molding technique increases the 
molding cycle and the per-part 
labor costs. 

Machined tool steel molds are 
recommended. Chromium plating 

essential for molding high gloss 
melamine compounds — provides 
the best molded surfaces and 
greatly reduces sticking and 
staining. Bulk factor of granu- 
plast compounds ranges from 2.5 
te 6. Mold flash should be 0.010 
to 0.020 in. 

Size — Flat, uniformly thick 
moldings over about 1 sq ft in 
area may warp. Warpage problems 
become more severe with higher 
resin contents, thinner sections 
and higher molded densities. If 
fiatness tolerances are not too 
severe, and if anti-warping tech- 
niques such as hot clamping are 
used, high resin moldings up to 
4 sq ft in area can be produced. 

Wall thickness—In low resin 
compounds section thickness may 
be reduced to about 14 in. before 
poor flow in the mold creates 
problems of variable density. 
Maximum thickness is _ limited 
only by cycle time. In parts so 
large that only a one or two- 


cavity mold can be used, about 
11% in. is the maximum practical 
section thickness from the stand- 
point of production costs. In 
smaller parts for which multi- 
cavity molds can be used, practi- 
cal section thickness can be in- 
creased to 2 in. or more. 

High resin compounds require 
longer cure times than low resin 
compounds. For practical cycle 
times and economical materials 
costs, section thickness should not 
greatly exceed 34 in. Minimum 
section thickness may be as low 
as 1/32 in., except where mela- 
mine gloss is desired. In such 
cases, minimum section thickness 
is about the same as for low resin 
compounds. 

Change in section thickness— 
Keeping thickness change to a 
minimum is particularly impor- 
tant with low resin compounds. 
Minimum radius of curvature on 
curved edges should be equal to 
the molded thickness. The smaller 
the radius the higher the density 
of the area, and the more brittle 
it will be. Ridges or bosses ex- 
tending as far as 14 in. above or 
below the surface of the molding 
can be produced. 

Draw depth—Low resin com- 
pounds and melamine gloss ma- 
terials should not ke designed for 
a depth of draw greater than the 
change of section thickness limi- 
tations discussed above for mela- 
mine gloss compounds. High resin 
compounds other than melamines 
can provide draw depths up to 
5 in. when radius of curvature 
is over 1 in. and wall thickness is 
1/4, in. or less. 


Tolerances—In designing with 


any engineering material, specify- 
ing closer tolerances than those 
actually needed increases cost. In 
general, optimum tolerances for 
granuplast parts are +9.005 in. 
per in. on thickness and +0.002 
in. per in. on other dimensions. 
Molded weight can usually be 
specified within +5%. Shrink- 
age, of course, can be compen- 
sated for in mold design. As 
shown in Table 2, shrinkage in- 
creases with resin content and 
density. 

Holes—Holes can be _ success- 
fully molded in high resin com- 
pounds. Drilling after molding is 
preferred for low resin com- 
pounds. Holes can be easily drilled 
to a depth equal to three or four 
times the drill diameter. For 


deeper holes, polished flute drills 
with a fast spiral, 35-deg helix 
angle are recommended. 


What about post-mold 
finishing? 

Machining —Granuplast mold- 
ings can be sanded, sawed, drilled 
and (with the exception of urea 
compounds) painted. For high 
resin moldings of densities over 
about 59 lb per cu ft, fine grit, 
open-type silicon carbide tipped 
shapers and saw blades are re- 
quired. 

Fastening—Self-tapping screws 
provide highest strengths. Coun- 
terboring screw pilot holes im- 
proves shock resistance of a 
mounted assembly. When coarse 
wood particle cores are used in 
dense, high resin compounds, 
screws must be located far 
enough from the edge of the part 
to penetrate the core material. 
Although granuplast moldings 
cannot be nailed without split- 
ting, low resin compounds can be 
stapled. 

Coating — Primers or sealers 
should be applied before coating 
with lacquers or baking enamels. 
Specially compounded coatings are 
also available for granuplast 
moldings. 
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Headed 
Parts 


@ What Materials to Use 


© How to Design Them 


by Richard B. Belford, Technical 
Advisor, Industrial Fasteners Insti- 
tute 


Proper use of cold and 
hot heading can reduce cost 
of parts and improve 
dimensional tolerances. 





® Heading is an automatic hot or 
cold forging operation. The most 
common products are standard 
bolts, rivets, nuts, nails 
and similar parts. However, head- 
ing is not limited to producing 
these simple shapes. It can be 
used for forming collars, tapered 
parts, knurled parts, projections 
and fins. The operation is dis- 
cussed in a box on p 108. 


screws, 


Materials 


Selection of the material is im- 
portant in the design of a headed 
part. Basically, the proper ma- 
terial is the one that performs 
the required service at lowest 
cost. It is usually found that sev- 
eral materials will satisfy the 
service requirements, but these 
materials may vary widely in pro- 
cessing properties, availability and 
cost. 

The Industrial Fasteners Insti- 
tute has selected 20 grades of ma- 
terials for heading that will gen- 
erally fulfill service requirements. 
The grades include seven carbon 
and low alloy steels, three stain- 


less steels, four copper alloys, 
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TABLE 1—-MATERIALS AND TYPICAL PROPERTIES OF FINISHED PARTS 





IFl Grade 
a 


Nominal Composition, % 


Mechanical Properties 





Yid Str Hardness 
(min), 


1000 psi 


Ten Str | 
(min), 
1000 psi 





Brinell Rockwell 





CARBON AND ALLOY STEELS 


Steel 
$1. Steel, Low Carbon... 
$2 Steel, Low Carbon 


33. Steel, Medium Carbon 
(cold worked)... 

$5 Steel, Medium Carbon 
(heat treated) 

S$ 8. Steel, Alloy 


$10... 
STAINLESS STEELS 
Cr 11.5-13.5 


Cr 7. 
Cr 18, Ni 8. 


SS 1 
SS 2 
SS 3 


COPPER AND COPPER ALLOYS 


Cu 99.92 
Cu 90, Zn 10 


Cu 63-70, Zn 
Cu 95-96, Si 1.5-3.75 


ALUMINUM AND ALUMINUM ALLOYS 


Al Al 99 min 
A2 Cu 4, Mg 0.5, Mn 0.5..... 


A3 , Cu 4.5, Mn 0.6, Mg 1.5... 


NICKEL AND NICKEL ALLOYS 


] Ni 99.4 ‘ 
Zz Ni 67, Cu 30, Fe 1.4, Mn1.. 
3 Ni 77, Cr 15, Fe 7. ‘ 


Steel, Low Carbon (annealed) ~ 


207 max | B95 max 
55-69 92-55 


241 max | B100 max 


90-110 70-85 187-269 | B89-104 


183-302 
302-352 


C19-32 
C32-38 


90-120 55-85 
150 120 








| 160-190 | 
| 154 min 
154 min 


B82 min 
| B82 min 














B76 min | 
B81 min | 








three aluminum alloys and three 
nickel alloys. Expected properties 
of parts produced from each grade 
are given in Table 1. 
Steels 

Low carbon steeis—In the head- 
ing industry, all carbon steels 
having carbon contents too low 
to respond readily to heat treat- 
ment are considered low carbon 
steels. These steels (S 0,8 1, S 2, 
S 10) are easily headed, have 
good strength properties and can 
be case hardened. 

Medium carbon steels—Medium 
carbon steels can be cold worked 
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fairly readily, but their ability to 
be headed decreases with increase 
in carbon content. These steels 
(S 3, S 5) can be heat treated to 
improve properties, and in the 
heat treated condition offer the 
most strength per dollar of any 
known material. 

Alloy steels—Alloy steels are 
produced with such alloying ad- 
ditions as molybdenum, nickel, 
chromium, vanadium and silicon 
to improve hardenability, tough- 
ness, and resistance to loss of 
strength at high temperatures. 
After heat treatment, the alloy 











| Typical steels: C1010, C1015, C1018, C1115, C1120. No mechanical property requirements 

Steels same as above. Min 55,000 psi tensile strength 
| Typical steels: C1015, C1018, C1020. Similar to S 1 but higher strengths obtainable by cold working 
| small diameter material 
| Typical steels: C1030, C1035. Cold worked, stress relieved. Min strength 90,000 psi reached without 
| heat treatment 
Typical steels: C1035, C1038, C1040, C1045. Quenched and tempered; min tempering temp 800 F 


| 


| Typical steels: 8635, 8640, 4140. Quenched and tempered ; min tempering temp 800 F, min as-quenched 
| hardness Re47 
Typical steels: C1006, C1008, C1010. Annealed. Max hardness R,60 for riveting orstaking 





} 
Typical steels: 410, 416. Annealed. Good heading qualities; can be heat treated to improve strength 
Typical steel: 430. Annealed. Excellent heading qualities 

Typical steels: 302, 305. Annealed. Hardens rapidly during cold work, must be annealed for max 


corrosion resistance 


Electrolytic tough pitch copper, min elec cond 101% IACS. Excellent cold and hot heading properties 
Commercial Bronze, min elec cond 44% IACS. Good cold heading properties, hot heading less satis- 


factory 





Heading Brass, elec cond 27-28% |ACS. Most widely used brass in heading industry 
Silicon Bronze, elec cond 7-12% IACS. Considerably stronger than other copper grades 


1100-0, elec cond 57% IACS. Excellent cold and hot heading properties, but low strength 
2017-T4, elec cond 30% IACS. Good cold and hot heading properties. Can be heat treated to improve 


strength 


2024-T4, elec cond 30% IACS. Good cold and hot heading properties. Can be heat treated to strength 


a higher than A 2. 








Nickel, annealed. Good cold heading, excellent hot heading properties 


| Monel, annealed. Good heading properties 


| Inconel, annealed. Difficult to cold head, but can be hot headed readily 





steels (S 8) are more uniform in 
properties than the carbon steels 
but are also more expensive and 
more difficult to work. 

Stainless steels—Three stainless 
grades are specified, one a heat 
treatable grade (SS 1), the others 
to be used in the worked or an- 
nealed condition (SS 2, SS 3). 
Nonferrous metals 

Copper, brass, bronze—Copper 
and its alloys are used extensive- 
ly in headed parts. The four 
grades include electrolytic tough 
pitch copper (C 1), commercial 
bronze (C 2), heading brass (C 


3) and silicon bronze (C 4). 

Aluminum and its alloys—Head- 
ing grades include commercially 
pure aluminum (A 1) and two al- 
loy grades (A 2, A 8). 

Nickel and its alloys—Although 
this group of alloys generally has 
better properties than the other 
nonferrous alloys included in this 
selection of heading materials, 
the nickel alloys (N 1, N 2, N 3) 
cost more. As a result, their use 
is restricted to applications re- 
quiring their special properties, 
such as resistance to heat and 
corrosion. 


Design 


The heading operation requires 
that the metal flow plastically into 
the size and form desired. The 
ability to form a head satisfac- 
torily depends on the characteris- 
tics of the metal being headed. 
Following are some of the general 
principles of design for heading, 
based on the workability of low 
carbon steel: 

Volume of material in the head 

“Volume” in the heading indus- 
try is the mass of material upset. 
This mass is expressed in dia- 
meters (see Fig 1), and the for- 
mula for calculating the number 
of diameters in the upset is: 

D°H 

Diameters in upset - —— 
where D = dia of upset Salted 

H = height of upset portion 
d = original dia of rod 








+— 














| |! 





L | | 
ajolele 
au wea 


Volume in upset = 4d 











Fig 1—“Volume” is the mass of ma- 
terial upset given in diameters. 





Heading: its advantages... 
1. Parts need not be concentric. 
2. Low scrap losses. 

8. Grain flow during forging 
contributes to strength. 

4. Cold headed parts have smooth, 
bright surface; often require 
no additional finishing. 

5. Operation reveals hidden de- 
fects in the stock, 

6. Excellent for long production 
runs. 


... and limitations 

1. Cold heading limited to rela- 
tively small diameter parts. 

2. Shapes somewhat limited. 

3. Permissible upset limited by 
properties of material. 

4. Long runs required for eco- 
nomical operation. 
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The practical limit of length 
that can be upset with one blow 
is 21%, diameters. In multi-blow 
upsetting, the number of blows 
required to complete the heading 
operation is, for practical pur- 


TABLE 2— TOLERANCES ON 
SHANK AND SHOULDER DIAMETERS 





Tolerance Range®, in. 
Nominal 
Shank 
Dia, in Type 3 


Type 1 Type 2 





Vig through %e 0.008 0.004 0.002 
0.010 0.005 0.0025 
Ye 0.012 0.006 0.003 
% 0.013 | 0.006 0.003 
hs, 2 0.015 | 0.007 0.0035 
“6, % 0.017 0.008 0.004 
Y% 0.018 | 0.009 0.0045 
A 0.020 0.009 | 0.0045 
l 0.022 0.010 | 0.005 








‘Tolerance ranges can be +, + or — although 
it is recommended that they be if possible 
Type 1 tolerances can be held easily and 
should be specified if possible. Use of toler- 
ances closer than Type 2 often requires sec- 
ondary operations 


TABLE 3--TOLERANCES ON HEADS 





Nominal Tolerances * 


Shank 


Dia, in For Upset For Upset 


Height, in. Dia, in 





0.008 0.014 
0.010 0.018 
0.012 0.021 
0.014 0.025 
0.015 0.029 
0.017 0.032 
0.019 0.036 
0.020 0.040 
0.025 0.048 
6.028 0.055 
0.032 0.062 
0.036 0.070 








Tolerances are preferably but may be 


TABLE 4 TOLERANCES ON LENGTH 





Length, in Tolerance®, in 





FOR DIA UP TO AND INCL % IN 


Up to | 
lto2 
2to6 
Over 6 


FOR DIA OVER % IN 


Up to | 
lto2 
Over 2 





aTolerances are +. 
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poses, one-half the total number 
of diameters in the upset. Fig 2 
shows the relationship. 

In hot heading, heat losses in- 
fluence the number of blows that 
can be struck effectively before 


reheating is required. In general, 
stock less than 1 in. in dia can 
be struck 3 blows; stock over 1 
in. in dia can be struck 4 blows. 

For either hot or cold upsetting, 
the head volume and the quantity 





How Headed Parts Are Made 


The heading operation is per- 
formed in a forging machine. 
The protruding end of the blank 
is struck one or more blows by 
forming hammers, after which 
the part is ejected automatically. 

In cold heading the stock, us- 
ually a wire coil or a rod, is fed 
into the machine at room temp- 
erature, with the header running 
continuously. The smallest cold 
header will produce parts at the 
rate of 250 to 420 parts per min 
from wire down to 1/16 in. in 
dia. Production rate decreases 
with increasing size. Larger ma- 
chines handle rod 1 in. in dia at 
production rates of 50 per min. 


Generally, the longest part that 
can be headed is 6 in. 

In hot heading, operation is 
similar to cold heading except 
that the stock is preheated, the 
temperature depending on the 
material. Hot heading is used 
for diameters too large for cold 
heading or for heading bars 
more than 6 in. long. Production 
rates for hot heading on auto- 
matic machines are generally 80 
to 120 parts per min, but simple 
shapes like nuts can be produced 
at rates as high as 225 per min. 
Production rates on manually 
operated machines depend on the 
ability of the operator. 





Spacer stud for automobile clutches, formerly pro- 
duced on the screw machine, is now cold headed at a 


saving of 65% of the previous cost. 


Electric sweeper part is used to lock sweeper handle in 
This part is cold headed at a cost of $1.88 per 
thousand, a saving of 65% over the method used previously. 


position. 





Mounting brace used to adjust the height of the blades in a power 
lawn mower was originally produced by welding a forged eye to the 
end of a threaded rod and bending into the proper shape. Redesigned 
for cold heading, the part is now produced by heading a ball on the 
end of a rod, flattening the ball, drilling a hole through the threaded 
portion and roll threading. The product is stronger and can be pro- 
duced at a two-thirds reduction in cost. 





Industrial chain pin, made 
alloy steel, is 
widely used in heavy chains. 
Formerly produced by drop forg- 


ing or casting, the pin is now hot 


from medium 


headed with less than 4% scrap 


loss. 
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of stock required can be deter- 
mined from Fig 3. 
Length of part 

The length of a headed part is 
the distance from the end of the 
shank to the nearer maximum 
diameter of the upset. As shown 
in Fig 4, the length depends not 
only on the shape of the upset 
portion but also on its location. 
To avoid confusion, this method 
of specifying length must be used 
on all drawings. 

Generally, the length specified 
for cold heading should lie be- 
tween one diameter of the stock 
and 6 in. Lengths shorter than 
one diameter are difficult to hold 
and require special tooling; those 
over 6 in. require special equip- 
ment. 

In hot heading, the length is 
limited by the characteristics of 
the equipment. Generally lengths 
less than 4 diameters will require 
secondary operations for finishing. 
Tolerances 

Tolerances should be specified 
as liberally as the application 
will permit. Requesting closer tol- 
erances than are needed for pro- 
per functioning of the part un- 
necessarily increases the cost. 

Shank tolerances—Three sets of 
shank tolerances are given in 
Table 2. Type 1 tolerances can be 
held easily on production equip- 
ment and should be specified if 
possible. Type 2 tolerances can 
sometimes be held on production 
heading machines without sec- 
ondary operations, but special 
tooling may be required. Type 
3 tolerances often require secon- 
dary operations and should be 
specified only where critical. 

Head _ tolerances—Head _ toler- 
ances are difficult to define be- 
cause they vary with the head 
type. If the requirements are not 
critical, the tolerances shown in 
Table 3 can be used. If close tol- 
erances are required, it will be 
necessary to consult the producer 
on what tolerances can be held. 

Length tolerances—Tolerances 
that can be readily held on pro- 
duction equipment are shown in 
Table 4. Closer tolerances will in- 
crease the cost of the part. 








Single biow-24 dio 





2 





3 Multiple biow—X dia 


Fig 2—Number of diameters 
that can be upset depends on the 


number of upsetting blows. 
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Fig 3—Head form volumes and ma 






































— Length _ 


Fig 4—Length of a headed part 
is the distance from the end of 
the shank to the nearest mayri- 
mum diameter of the upset. 


No. of wire 
dia in.upset 


12 
a 
10 
9 
+8 
+7 
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+ 1 
| 0.15 in. 


Locate diameter of upset 
(O65 in.) on line B, and 
upset length (0.15 in.) J 
on line D. Join to gets E 
upset volume (0.0498 

cu. in.) on line C. Locate 
shank diameter (0.25 in) 
on line A, and draw a line 
through volume on line C 
to get number of wire 
diameters in upset on 

line E(4). 


terial required for a given head 





size are obtainable from this nomograph. 
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Hot melt cellulosic coatings are easy to apply and remove. 
Then string is cut and hole sealed over with hot iron. 


fingernail or wood stick and peeled off. Coating can be re used after melting. 


for less than 1 min. 


Strippable Coatings 


Keep Products Bright, Clean, Safe 


during manufacture, handling, shipping and storage. 


Properties of the most popular coatings . . . how and 


where they are used. 


by Robert J. Fabian, Associate Editor, Materials in Design Engineering 


@ The wide popularity of strip- 
pable coatings stems from their 
excellent protective properties, 
their low cost, and the ease with 
which they can be applied and 
removed. Coatings are available 
to protect a wide variety of metal 
products ranging from large as- 
semblies to small, _ intricately 
shaped parts. 

The majority of  strippable 
coatings in use today can be di- 
vided into two main types, each 
designed for a specific kind of 
application: 

1. Cellulosic or hot melt coat- 
ings made from celluolose esters 
or cellulose ethers. These coat- 
ings are designed mainly to pro- 
tect small parts, such as gears, 
tools and valves, during handling 
and storage. 


2. Vinyl coatings, which may 
be solution coatings, water-based 
coatings or plastisol dispersions. 
These coatings are designed main- 
ly to protect larger industrial 
products and assemblies during 
both indoor and outdoor storage. 
They are also used to protect 
metal surfaces during fabrication 
and handling. 





Cellulosic coatings 


An outstanding advantage of 
strippable cellulosic coatings is 
the ease with which they can be 
applied and removed. Component 
parts or complete assemblies are 
simply immersed in molten cellu- 
lose plastic and then removed. 
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Left—Part is 


ay “i 
Eastman Chemical Products, Inc. 
dipped in molten bath at about 350 F 
Right—Coating is punctured with 


The plastic completely envelopes 
the part and hardens into a 
tough, corrosion resistant protec- 
tive shell. 

Strippable cellulosic coatings 
can be made from either cellu- 
lose acetate butyrate or ethyl cel- 
lulose. In general, the properties 
of the two types of cellulosic coat- 
ings are quite similar. Thus, al- 
though the following discussion 
is derived chiefly from the litera- 
ture on cellulose acetate butyrate 
type coatings, it applies equally 
well to ethyl cellulose type coat- 
ings. 

Properties and cost 

Strippable cellulosic coatings 
are mainly designed to protect 
parts against corrosion, impact, 
and dirt contamination. Practi- 
cally all cellulosic coatings con- 
tain rust-inhibiting oils which 
combat corrosion. (It is the pres- 
ence of these oils that makes 
the coating feel oily.) The tight- 
ness of the coating minimizes air 
pockets and the presence of mois- 
ture; moisture is also driven off 
by the heat produced during coat- 
ing application. Coated parts will 
withstand 100% relative humidity 
at 100 F for 30 days with no 
sign of corrosion. Salt water has 
no effect on the coatings. Al- 
though cellulosic coatings are not 
completely impermeable to mois- 
ture, their success in protecting 





millions of parts has proved that 
complete corrosion protection is 
possible if the coatings are cor- 
rectly applied. They can also be 
used over a temperature range of 
—40 to +160 F without damage. 

Strippable cellulosic coatings 
have a tensile strength of 500 
to 1000 psi and can provide high 
resistance to impact and abrasion. 
These properties are especially 
important during shipping and 
handling. The coatings in them- 
selves provide a complete package, 
and delicate jet engine parts such 
as vanes, spline shafts and bolts 
need no further protection after 
being coated. Coated parts are 
simply placed in a bulk container 
for convenient handling. This 
packing method considerably re- 
duces the cost of handling and 
shipping. 

The transparency of cellulosic 
coatings permits the determina- 
tion of part and code numbers 
and makes for easy identification. 
Since transparency allows parts 
to be easily seen, it also prevents 
curious tampering which can 
cause corrosion and contamina- 
tion. The coatings are available 
in a wide variety of colors if re- 
quired. 

The cost of strippable cellulosic 
coatings varies from about $2.50 
to $6.50 per gal, depending on 
the quality required. The cover- 
age obtainable in 0.10-in. thick- 
ness is about 450 sq in. per gal. 
Thus, the cost of the coating may 
vary from 0.55¢ per sq in. (at 
$2.50 per gal) to 1.44¢ per sq in. 
(at $6.50 per gal). 


How they are applied 

As with other coating systems, 
strippable cellulosic coatings per- 
form best when they are applied 
over surfaces that are free of 
dust, cleaning compounds or mois- 
ture. Maximum corrosion pro- 
tection is obtained after vapor 
degreasing, removal of finger- 
prints and proper drying. 

Controlling the bath—Close 
control of dipping temperatures 
and tank design is essential. Cel- 
lulosic coating baths begin to de- 
compose above 400 F and con- 
sequently thermostatic control is 
necessary to prevent overheating. 


Melt tanks should be no larger 
than required to accept the largest 
part to be coated, and baths 
should be kept at 325 to 375 F, 
depending on the composition 
used. When large tanks are used 
the molten coating material must 
be circulated to prevent it from 
overheating at the walls. Fresh 
slabs of material must be added 
to replace the material that is re- 
moved on the parts. Air bubbles 
should be kept out of the bath. 
To prevent premature breakdown 
the bath should be allowed to cool 
and harden when not in use. 

Two methods of dipping—Coat- 
ings can be applied by either of 
two methods. In the first method 


(sometimes called the double dip 
method) about half of the part 
is hand dipped in the bath, held 
there for about 5 sec, removed, 
and allowed to cool. About 35 to 
60 sec is required for the coating 
to harden. The uncoated portion 
is then immersed in the bath 
so that the bath overlaps the pre- 
viously coated portion by about 
1 in. The thickness of the coating 
depends on the object’s tempera- 
ture and heat capacity, the length 
of dipping time, bath temperature, 
and rate of withdrawal. Coatings 
can be produced in thicknesses 
of 0.05 to 0.25 in. However, a 
thickness of about 0.10 in. usually 
provides sufticient protection. 





Strippable cellulosic coatings protect these parts 


Connecting rod 


Photos courtesy Eastman Chemical Products, Inc. 


Crankshaft 
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in the second method (some- 
times called the string tie method) 
the part is fastened to a looped 
string and totally immersed in 
bath. A non-wicking string should 
be used to prevent moisture from 
getting to the part. Obviously, 
this single dip method only takes 
half as much time as the double 
dip method. However, time and 
labor are required to attach the 
loops and to cut the string after 
removal. Also, the loose end of 
the string must usually be sealed 
into the cellulose film with a hot 
iron to keep the coating barrier 
intact. 

Some precautions — Regardless 
of which dipping method is used, 
some precautions may be required 
to make coating removal easier. 
It is difficult to remove the coat- 
ing from holes and crevices. This 
difficulty can be prevented by in- 
stalling polyethylene plugs (see 
photo of crankshaft, p 111) or a 
foil wrap before dipping. Com- 
plicated parts such as ball bear 
ings may be wrapped in aluminum 
foil to prevent the coating from 
penetrating or bridging the races 
where it would be hard to remove. 
However, not all holes and crev- 
ices need be plugged or wrapped 
as the molten coating is not thin 
enough to penetrate very smali 
openings. Parts such as spark 
plugs with dead-end holes can 
sometimes be dipped so that en- 
trapped air in the hole prevents 
the molten material from enter- 
ing. Care is required, however, 
to prevent the moisture in the 
entrapped air from damaging the 
part. 

In cases where there may be 
danger of a sharp edge cutting 
through the coating during han- 
dling and storage, an extra partial 
dip can be used to build up the 
film at the critical area. Another 
way of building up the coating 
at a sharp point is to hang the 
part with the sharp edge down so 
that there will be a greater build 
up on it during draining. 

Removing the coating—When 
parts are ready for use the coat- 
ing is stripped off after it has 
been slit with a fingernail or a 
soft tool such as a sharp wood 
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stick that will not damage the 
metal. The coating material is re- 
usable and can be replaced in the 
dip tank and remelted. 
Where they are used 

Hot melt cellulosic coatings can 
be applied to almost any small or 
medium size metal part or as- 
sembly that can be conveniently 
handled and dipped in a tank. 
Some of these parts are shown in 
the photographs on p 111. Typical 
of parts that have been success- 
fully coated are camshafts, pis- 
tons, connecting rods, crankshafts, 
oil pumps, cylinder heads, bear- 
ings, bushings, sleeves, shafts, 
rods and pins, sprockets, various 
hand tools, nuts, washers, rivets, 
fittings, tees and elbows. It is easy 
to see that the variety of parts 
that can be coated is almost un- 
limited. 





Vinyl coatings 


The first significant application 
of vinyl strippable coatings took 
place during World War II when 
the coatings were used to protect 
cargo carried on ship decks. The 
heavy grease coatings that were 
previously used to protect parts 
against corrosive atmospheres 
took too long to clean off. The 
vinyl coatings could be easily 
stripped off at the end of the 
voyage. 

After the war specially devel- 
oped strippable vinyl coatings 
were used to protect military 
equipment (Operation Mothball) 
and commercial industrial pro- 
ducts against rain, snow and sun- 
light for long storage periods. 
All of these coatings have proved 
extremely effective in protecting 
surfaces against marring and al- 
most every form of deterioration. 
In contrast to hot melt coatings 
which are mainly used on small 
industrial parts, the vinyl coat- 
ings (sometimes called cold coat- 
ings) are usually applied by 
spraying to large objects or sur- 
faces. 

Most of the strippable vinyl 
coatings used today are solution 
coatings containing vinyl resins, 
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a plasticizer, and a solvent. Com- 
positions vary widely and, depend- 
ing on the application, can be ad- 
justed to provide various degrees 
of elasticity, tensile strength and 
adhesion. 

Properties and cost 

The distinguishing features of 
vinyl solution coatings are their 
excellent strength and elongation. 
Depending on product require- 
ments, coatings can be made with 
tensile strengths ranging from 
500 to 3000 psi. Elongations can 
vary from 75 to 400%, which 
means that some coatings can be 
stretched to four times their 
original length without damage. 
Elastic coatings have good resist- 
ance to impact; however, if too 
elastic a film is produced, it may 
be difficult to strip the coating off 
in large sheets. Also, a coating 
with high elongation is not too 
desirable where high hardness, 
tensile strength and resistance to 
abrasives are needed. The abra- 
sion resistance of some coatings 
is such that a Taber abraser 
test using a CS-17 wheel with a 
1000-mg load produces a loss of 
not more than 0.58 mg per 1000 
rev. Also, some coatings are avail- 
able that withstand bending over 
a l-in. mandrel at temperatures 
from —32 to +180 F. 

Strippable vinyl coatings have 
good resistance to most chemicals, 
moisture and water. (This state- 
ment applies only to strippable 
coatings that can be peeled off. 
Some special types of strippable 
vinyl coatings can be removed 
with water or a mild solvent.) 
Coatings can be formulated to 
resist 10% solutions of inorganic 
acids, bases and salts, as well as 
dilute sulfuric and lactic acids for 
extended periods. They also resist 
isopropyl alcohol, bleaches, soap 
solutions, fats and some cleaning 
compounds. Coatings do not have 
good resistance to solvents, par- 
ticularly the aromatic, aliphatic, 
ester or ketone types. Because 
they contain ketone solvents, the 
coatings tend to attack other or- 
ganic coatings. Thus, the coatings 
must usually be applied over bare 
metal surfaces. However, some 
types of vinyl solution coatings 





can be used over other organic 
coatings. These coatings are 
formulated with a smaller propor- 
tion of ketones or low boiling 
ketones that evaporate during 
spraying before they hit the sur- 
face. 


Strippable vinyl solution coat- 
ings have excellent resistance to 
weathering. Coatings are avail- 
able that can protect objects out- 
doors for five to seven years 
without any noticeable effects. 
Typical coatings can protect low 





How strippable coatings protect metal 
during fabrication 


1. Application. A thin 
(42 to 1-mil) coating is 
applied to a stainless 
steel sheet before it is 
cut. Parts shown in 
these photos are in- 
tended for signs. 


2. Forming. A strip 
has been given bottom 
flanges and is being fur- 
ther formed into a com- 
plex shape. Note that 
the coating does not 
crack or buckle even 
after passing through 
the forming rolls. 


3. Removal. Coating is 
being pulled from an- 
other sign section. Note 
the heavy scores that 
the coating has ab- 


sorbed. 


Photos courtesy Hutchinson 
Sign Co., Minnesota Mining 
& Mfg. Co. 





carbon steel exposed to 95% 
humidity at 95 F for 240 hr. They 
can also withstand 250 hr of salt 
spray testing (ASTM B117-54T) 
with no signs of deterioration. 
Some coatings can withstand 
steam at 215 F for short periods. 
Typical permeability values that 
can be obtained are 15 mils—0.90 
perms, 25 mils—0.55 perms, and 
35 mils—0.20 perms. Maximum 
service temperature varies from 
180 to 200 F, depending on the 
plasticizer used. 

Coatings can provide excellent 
bacterial and fungus resistance 
and are not affected by chaeto- 
mium glaborum, myrothecium ver 
rucaria, aspergillus niger, asper- 
gillus terrius, penicillium citrinum 
and fusarium moniliforme. Coat- 
ings are also resistant to radio- 
activity and have been used to 
eliminate the washing of walls 
and partitions in some radiation 
applications. Objects are simply 
sprayed with a strippable coating 
and when it becomes dangerously 
radioactive (as measured by a 
Geiger counter) it is removed and 
replaced with another strippable 
coating. 

The cost of vinyl solution coat- 
ings varies widely depending on 
the degree of protection required. 
Parts that must be protected dur 
ing fabrication may require only 
1 mil; parts stored outdoors may 
require up to 50 mils. Coatings 
for protecting spray booths can 
be obtained for as little as $2.10 
per gal, whereas some of the 
quality coatings cost over $6.00 
per gal. A very approximate 
cost figure can be arrived at by 
assuming that the coating costs 
$4.00 per gal and that the cover- 
age is 225 sq ft per gal per mil. 
Thus, cost works out to 1.8¢ per 
sq ft per mil. 

How they are applied 

The end use of the product 
largely determines the method by 
which vinyl solution coatings are 
applied. Strippable coatings used 
to protect sheet metal during 
fabrication can be applied in 
thicknesses of 1 mil or less by 
spraying, rolling, dipping or 
brushing. For this type of ap 
plication it is especially important 
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Strippable vinyl coatings are easy to use 


1. First coat contains webbing 
agent which bridges gap across tapes 


and provides a base for topcoats. 


2. Final coat usually contains alu- 
minum pigment which resists effects 
of sunlight during outdoor storage. 


Photos courtesy R. M. Hollingshead Corp, 


3. Dehydrating agent is usually 
inserted in protective envelope to 
absorb entrapped moisture. 





that surfaces be clean, dry and 
free of grease. Adhesion of the 
coating is largely dependent on 
the base metal used. Some general 
purpose solution coatings will ad- 
here well to any metal. However, 
for best results the coating formu- 
lator should be consulted in order 
to select the best coating for the 
base metal being used. For ex- 
ample, many strippable solution 
coatings develop excessive adhe- 
sion on anodized aluminum, and 
consequently a special formulation 
is required for this type of porous 
surface. 

A single thickness of 3 to 10 
mils is recommended for most 
general uses where long exposures 
are not expected. However, where 
outdoor protection is required for 
several years a coating thickness 
of 30 to 50 mils should be used. 
These coatings are obtainable in 
a wide variety of colors, including 
red, olive drab, blue, dark green 
and aluminum, as well as clear. 

When applying heavy coatings 
to large irregularly shaped objects 
the following steps should be 
taken: 

1. Make sure that the object 
is clean and that all loose parts 
are tied down. Apply a light, in- 
hibited oil on all surfaces. 

2. Brush a sealing compound on 
surfaces where the coating must 
adhere. Pad all projections and 
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apply tapes across all high points 
to provide grids of about 20 in. 
on a side. 

3. Apply a suitable webbing 
agent (see photo on this page) 
mixture that will serve as a base 
for subsequent coatings. 

4. Apply three coats of solution 
coating in thicknesses of 10 to 
14 mils each. Each coat may be a 
different color to provide a visual 
check on the uniformity of coat- 
ing thickness. An aluminum-pig- 
mented final coat is usually recom- 
mended to provide _ protection 
against sunlight. This aluminum 
pigment tends to oxidize and flake 
off after continued use. Conse- 
quently, after several years the 
envelope may have to be recoated 
with the aluminum top coat. 

5. Cut two holes about 5 in. 
square at each end of the pack- 
age and drive solvents out with 
forced air. 

6. Insert 1 lb of dehydrating 
agent (such as silica gel) for 
each 5 sq ft of area inside the 
protective envelope. Place a patch 
over each hole and respray hole. 


Where they are used 
Protection during fabrication— 
A good example of how strippable 
vinyl coatings can protect metals 
during fabrication is shown in 
the photo sequence on p 113. The 
strippable coatings used for this 
kind of application are not recom- 
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mended for use outdoors, but are 
especially designed for protection 
against marring. They can be ap- 
plied to blank sheet or coil stock 
at the mill, in the factory before 
fabrication, or during the manu- 
facturing stages. The coatings 
permit cupping, forming and 
drawing operations involving deep 
draws, sharp reverse bends and 
short radius turns to be made on 
sheet metal without marring its 
surface. The coating may be 
stripped off after forming or after 
assembly is complete; or it may 
be stripped off by the consumer 
when the product is ready to be 
used. 

Strippable vinyl coatings are 
especially useful in protecting 
parts during transportation and 
handling. They have provided ex- 
cellent protection for furniture, 
and in heavy duty architectural 
and building applications where 
they are being used to protect 
hardware, bathtubs, trim, mold- 
ing, panels, and all types of metal 
equipment during installation. 
Most of these coatings are de- 
signed for hand stripping; how- 
ever, special types are designed 
to be removed by water or other 
mild solvents. 

Storage—Strippable vinyl coat- 
ings are still widely used today 
in the storage of military equip- 
ment. An example of their effec- 





4. Flexibility of coatings is high. Some types can be stretched three 
times original length before they break. 


5. Removal is accomplished simply by 


puncturing coating with sharp object and 
ripping it off. 





tiveness occurred during the 
Korean War. Aircraft that had 
been stored for two years were 
made operational within 72 hr 
after removal of their vinyl coat- 
ings. Similarly, anti-aircraft guns 
were able to be fired 30 min after 
their coatings were stripped. 

Strippable vinyl coatings are 
also widely used for protecting 
commercial products for short and 
long periods. These coatings are 
used on spray booths, machine 
tools, jigs, fixtures, dies, molds, 
and a variety of metal parts and 
industrial equipment. It has been 
reported that a major automobile 
manufacturer is experimenting 
with a strippable coating that can 
be applied to cars when they 
leave the factory, protecting them 
during transportation and _ stor- 
age. 

Stop-off coatings—The use of 
strippable vinyl dispersions as 
stop-off coatings is a small, but 
nevertheless significant, applica- 
tion. The coatings are used to 
prevent deposition on_ selected 
areas during electroplating. They 
can also be used to advantage in 
chemical milling processes to pre- 
vent the metal from being at- 
tacked in certain areas. 

In general, the properties of 
water-based strippable vinyl coat- 
ings are quite similar to those 
of the solvent-based solution coat- 


ings described above. Water-based 
coatings consist mainly of a water 
dispersion of polyvinyl acetate or 
vinylidene chloride plus _plasti- 
cizers. The coatings may contain 
pigments and can be modified 
with a variety of resins for spe- 
cial properties. 

The principal advantage of the 
water-based coatings is their non- 
inflammability. This property is 
particularly useful in reducing fire 
hazards and is beneficial for small 
companies that normally do not do 
much painting and want to avoid 
the use of potentially dangerous 
solvents. Another significant ad- 
vantage of water-based vinyl coat- 
ings is that, since they do not 
contain any solvents, they can be 
applied directly over painted sub- 
strates without causing any dam- 
age. 

Though not yet proved in all 
applications, water-based strippa- 
ble coatings appear to be well 
suited for indoor uses. However, 
not enough experience has been 
obtained to say how well the coat- 
ings will perform outdoors. At 
present, multiple: coats totaling 
30 mils are recommended out- 
doors. However, a longer drying 
time between coats is required 
than with solvent coatings; this 
is especially true in humid weath- 
er. Also, the coatings have a ten- 
dency to coalesce when applied 


during cool weather and may even 
freeze if the temperature is low 
enough. At present, application 
is limited to temperatures above 
40 F. 
Vinyl plastisol dispersions 

Vinyl plastisol dispersions have 
been tried in some applications 
but are not very widely used to- 
day. The coatings contain no sol- 
vents but they are hampered by 
the fact that they must be cured 
by baking. The coatings are also 
comparatively expensive and are 
harder to remove than other strip- 
pable vinyl coatings. However, the 
coatings are claimed to have good 
abrasion resistance. The principal 
use reported to date has been for 
the protection of automobile 
bumpers. 
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Properties of thin foils at high temperatures have been determined. 


How to Get the Most 
from Sheet Metal 


in High Temperature 


Service 


Until radically new high temperature materials are 
developed, aircraft designers must evolve new design 
concepts and learn to use available materials more 
efficiently. This article tells how existing sheet 
materials can best be used for reusable manned and 
unmanned vehicles that have to withstand outer skin 
temperatures of 2000 F for 1 to 100 hr in an 


oxidative environment. 


by Harry A. Pearl, Chief Materials Enginee? 


(reneral Engineering Laboratories, Bell Aircraft Cor 
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Multi-web beams 


The properties of a material 
must be evaluated in terms of 
specific basic design. It is the 
function of a structure that de- 
termines whether the designer 
should use multi-web, Y or T 
beams, or stiffened or unstiffened 
cylinders. Each of these struc- 
tures may require a different ma- 
terial, as the efficiency of a ma- 
terial depends on the end form in 
which it is used. 

Multi-web beams ~ sheet skin 

A special technique has been 
developed by design engineers at 
Bell Aircraft for determining the 
efficiency of a material for a spe- 
cific type of structure. The effi- 
ciency of typical materials for 
multi-web beams with sheet skins 
are compared in Fig 1. In order 
to make the comparison meaning- 
ful, the materials are compared for 
an optimum structural design— 
the design that requires the least 
weight to fulfill the mechanical 
load requirements. Properties are 
given for exposure to temperature 





for 42 hr. The ordinate is an effi- 
ciency factor showing the critical 
stress for optimum design, di- 
vided by density—the larger the 
factor the more efficient the ma- 
terial. The abscissa is stress in 
psi. The curves actually show the 
lowest weight of available mate- 
rials required for a given stress 
loading. When lines intersect, the 
lower portion of the line indicates 
a less efficient material. For sim- 
plicity’s sake the lower portions 
of the lines are not shown. 

Note that at 200 F magnesium 
is the most efficient metal for 
stresses up to 1300 psi, and 
7075-T6 aluminum is best for 
stresses between 1300 and 3600 
psi. At 400 F, magnesium is best 
up to 400 psi, 2024-T3 aluminum 
is best between 400 and 1200 psi, 
7075-T6 aluminum is best between 
1200 and 3000 psi, and titanium 
is best between 3000 and 4000 
psi. At 1200 F, Inconel is the 
most efficient metal. Note also that 
the materials at 200 F are more 
efficient than those at 400 F, which 
in turn are more efficient than 
those at 1200 F. 

A more useful graph can be 
made by combining isolines into 
a three-dimensional figure. Fig 2 
shows the partial envelopes of op- 
timum stresses of 7075-T6 alumi- 
num, C-110M titanium, and In- 
conel X when used for multi-web 
beams with sheet skins. Stress is 
based on the relation M/h’c, 
where M = bending moment, h 

beain height, and c = beam 
width. The ordinate is the effi- 
ciency factor previously referred 
to. Again, the larger the factor 
the more efficient the material. 

This graph shows the most effi- 
cient material for a_ particular 
range, or envelope, of stress and 
temperature. When envelopes in- 
tersect, the lower portion of one 
envelope depicts a less efficient 
area than the upper portion of 
the envelope it intersects. For 
simplicity’s sake the overlapping 
areas are not shown. For the 
stresses plotted, 7057-T6 alumi- 
num is more efficient than tita- 
nium C-110M at temperatures up 
te 400 F. Similarly, titanium 
C-110M is more efficient than In- 





Efficiency of Structural Materials 
at High Temperatures 


These graphs show the most efficient material for a given 
stress loading at a given temperature for a specific type 
of structural design. The materials are compared for a 
structure of optimum design—the design that requires 
the least weight to fulfill the load requirements. This 
design was determined by use of computers. The ordi- 
nate is an efficiency factor. The larger the factor the 
more efficient the material. The stress and temperature 
are represented by special coordinates. When lines or 
surfaces intersect, the lower portion indicates a less effi- 
cient material. These lower portions have been deleted 
to make diagrams simpler to use. Key to symbols: S 
stress; M = bending moment; h = beam height; «¢ = 
beam width; D = cylinder diameter. 
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Fig 1—Efficiency of materials when used for multi-web beams with 
sheet skins (two-dimensional representation). Exposure: % hr. 


Does not include creep effects. 
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Fig 2—Efficiency of materials when used for multi-web beams with 
sheet skins (three-dimensional representation). Exposure: % hr. 


Does not include creep effects. S = M/h'e. 
continued 
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(1) 7075-76 otuminum sheet skin 
@) 7O75-TE sandunch shin 


(3) C-HOM titonum sheet shin 


(4) /7-7PH sandwich shin 
(5S) Mmcone! X sheet shin 


(6) Mmcone! X sandwich skin 
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(©) 7075-76 sheet skin insulated ond 
cooled te 200 F 

(©) 7075-76 sondwich skin insutoted and 
cooled to 200 F 

(®) incone! X sandwich skin 














Fig 3—Comparative efficiency of materials when used 
for multi-web beams with sheet or sandwich skins, Ex- 
posure: % hr. Does not include creep effects. S = M/h’ec. 


Fig 4—Comparative efficiency of materials used for 
multi-web beam structures with and without cooling or 
insulation. Exposure: 1 hr. Includes creep effects. S = 


M/h’c (h = 7 in. for protected structure). 





conel X at temperatures up to 
800-900 F. 
Multi-web beams 
+ sandwich skin 

The efficiencies of various 
multi-web beams with sandwich 
and sheet skin materials are com- 
pared in Fig 3. Not shown are 
the continuations of areas 1, 3 
and 5 which dip under areas 2, 
4 and 6. From this graph it can 
be seen that some sandwich skins 
are more efficient than sheet skins 
where low stresses are involved. 
For example, in some stress-temp- 
erature areas the efficiency of a 
17-7PH stainless steel sandwich 
skin is greater than that of alumi- 
num and titanium skin sheet 
structures or aluminum sandwich 
structures. The 17-7PH _ steel 
sandwich was used instead of a 
titanium sandwich because the 
steel sandwich is more efficient 
in the subject stress-temperature 
area than titanium. Also, an In- 
conel X multi-web beam and sand- 
wich skin structure is more effi- 
cient in limited areas than a 
titanium beam and sheet skin 
structure. 
How creep affects 
multi-web efficiency 

The effects of l-and 100-hr 
creep on the efficiency of mate- 
rials used in multi-web structures 
are shown in Fig 4 and 5, re- 
spectively. These graphs show 
that when creep is a factor a 
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7075-T6 aluminum sheet skin is 
good to slightly less than 300 F 
for high stress loadings. For a 
given temperature the stresses at 
which aluminum sandwiches are 
most efficient are much lower 
when creep is considered. Also, 
titanium sandwich skins are more 
efficient than 17-7PH sandwiches. 
In addition, Inconel X sandwich 
skins are competitive with titan- 
ium sandwiches above 550 F. 
Many other conclusions can be 
drawn by comparing these creep 
data with the other graphs. 


Insulation, cooling 
may raise efficiency 

From a practical point of view, 
high mechanical loading should 
be avoided at elevated tempera- 
tures. This principle leads us to 
the interesting idea of using 
thin, high-temperature-stable ma- 
terials or thermal-emitting bar- 
riers in conjunction with insula- 
tion and/or cooling systems. In- 
sulation and cooling systems can 
lower temperatures enough so 
that conventional metals can be 
used as the load _ bearing 
members. 

Which weighs less? Insulation 
alone, a cooling system alone, or 
a combination of insulation and 
cooling system? Or the increase 
in material thickness required to 
maintain a given strength as 
temperature rises? Fig 4 and 5 
show the most efficient combina- 
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tion of materials and cooling sys- 
tems for multi-web beam struc- 
tures. Note that insulation is very 
effective in extending the usable 
temperature range of aluminum. 
For example, Fig 4 shows that at 
an equilibrium outer skin temper- 
ature of 1600 F, using aluminum 
with an insulant and coolant to 
keep its temperature at 200 F is 
more efficient than using uncooled 
Inconel X sheet or sandwich 
structures. 

The inorganic insulations that 
appear most suitable for temper- 
atures near 2000 F are discussed 
briefly in a box on the next page. 


Unstiffened 
cylinders 


The efficiency of typical sheet 
materials when used in un- 
stiffened cylinders is shown in 
Fig 6. The ordinate is the same 
efficiency factor as before. How- 
ever, stress is based on the rela- 
tion s = M/D*, where M = bend- 
ing moment and D = cylinder 
diameter. 

The optimum stress-tempera- 
ture areas of cylinders are differ- 
ent from those of multi-web 
structures. Depending on _ the 
magnitude of the stresses, alum- 
inum is most efficient up to 350 to 
400 F. Inconel X. compares favor- 
ably with titanium at tempera- 
tures as low as 650 to 700 F for 
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Fig 5 


Effect of 100-hr creep on efficiency of materials 
used for beams with sheet and sandwich skins with and 
without cooling or insulation. S = M/h’e. 


S = (M/D*)*?. 


Fig 6—Efficiency of materials when used in unstiffened 
cylinders. Exposure: % hr. Does not include creep effects. 





a limited range of stress values. 
Also, 17-7PH stainless steel is 
competitive with titanium and 
Inconel X. 


Thin foils 


It is expected that metal foils 
that are stable at high temper- 
atures will be used as lightly 
loaded coverings for insulations 
and thermal emitting barriers. 
Many data are available on the 
mechanical and oxidation resist- 
ance properties of thick sections 
of metals; however, these data do 
not necessarily apply to metal 
foils. The oxidation of a few mils 
of metal from a 1/16 or %-in. 
section may be inconsequential, 
but such oxidation can be catas- 
trophic in thin 15-mil metal foils. 
After high temperature exposure 

The room temperature tensile 
strength of three alloy foils after 
exposure to air for 1, 24 and 100 
hr, at 1600, 1800 and 2000 F, is 
shown in Fig 7. These data are 
important if we are interested in 
maintaining room temperature 
properties after the metals have 
been exposed to high tempera- 
tures. This information is often 
needed when repeated flights are 
to be made, but it does not tell 
us what we may expect at high 
temperatures during flight. 

Generally, the room temperature 
tensile strength of all of the 


Ceramic Insulations Needed at 2000 F 


Only inorganic  insulations 
appear to be suitable for use at 
2000 F for periods of 1 to 100 
hr. Glass or asbestos fibers melt 
or deteriorate excessively below 
1800 to 2000 F. In contrast, 
fibrous ceramic insulations in 
densities of 3 to 20 lb per cu 
ft are quite suitable for use at 
these temperatures. 

The high temperature fibrous 
insulations available to the de- 
signer are potassium titanate, 
silica, and alumina-silica sys- 
tems. Thermal conductivities of 
these materials at a density of 
3 lb per cu ft are compared in 
the accompanying graph, The 
silica insulation is made of a 
thinner fiber than the alumina- 
silica insulation and has a lower 
coefficient of thermal conductiv- 


ity. Of the two alumina-silica 
insulations, the one with an 
infrared opacifier has the lower 
coefficient. The potassium tita- 
nate insulation is effective be- 
cause of its thin fibers and its 
high reflectance. 

In general, fiber insulations 
are more efficient than porous 
ceramic insulations, High tem- 
perature porous ceramics have 
been made from alumina, silica 
and various silicates. The ther- 
mal conductivity of a porous 
ceramic is complex and is a 
function of pore size and distri- 
bution, the kind of gases in the 
pores, and the transparency of 
the solid portion to infrared 
waves. Up to 2000 F thermal 
conductivity of a porous ceramic 
increases as porosity decreases. 
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Thermal conductivity of four ceramic fiber insulations. 
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alloys decreases when they are ex- is tempting to conclude that the 
posed to high temperatures for use of an_ oxidation-protective 
long periods. This decrease in coating would act like argon and 
tensile strength is caused by oxi- enable the base metal to retain 
dation and microstructural phase high tensile strength. This con- 
changes. Similar tests conducted clusion is true if we are in- 
in argon gas show a smaller drop terested in maintaining high 
in tensile strength than that pro- strength levels after exposure to 
duced in air. Because of the ab- high temperatures. However, it 
sence of oxygen, the smaller drop does not necessarily follow that 
of tensile strength in argon is the same coating will produce high 
considered to be due to micro- strength levels during exposure 
structural changes only. Thus, it to high temperatures. 





High Temperature Properties of Alloy Foils 
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Fig 7—U'Itimate tensile strength of 5-mil alloy foils after exposure 


to air. 
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Fig 8—Ultimate tensile strength of 5-mil alloy foils during expo- 
sure to air. For key, see Fig 7. 
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During high temperature 
exposure 

The tensile strength of three al- 
loy foils at 1600, 1700 and 1800 F, 
and after 1, 24 and 100 hr of 
exposure, is shown in Fig 8. The 
length of exposure time above 
1600 F does not greatly affect 
strength. However, as expected, 
strength decreases rapidly with 
temperature rise. The alloys were 
so badly deteriorated after ex- 
posure to 2000 F that strength 
tests could not be made. 

Identical tests in a non-oxida- 
tive argon atmosphere have pro- 
duced similar drops in _ tensile 
strength at temperatures up to 
1800 F. Thus it can be concluded 
that the drop in tensile strength 
of these three alloys in air at 
temperatures up to 1800 F is 
caused not by oxidation, but by 
microstructural phase changes. 
Consequently the use of an oxida- 
tion-protective coating would not 
improve the properties of the 
foils at these temperatures. 

The effects of oxidation are 
more marked above 1800 F. How- 
ever, suitable coatings may im- 
prove the properties of Inconel 
702 and Haynes 25 above this tem- 
perature. Though the properties 
of these foils are below usable 
values as primary structural ma- 
terials at 1800 to 2000 F, they 
may be suitable for non-load- 
carrying purposes. 

For applications requiring foil 
materials with greater strength 
at 1800 F, it is advisable to use 
refractory metals with higher re- 
crystallization temperatures. Mo- 
lybdenum, columbium, rhenium, 
tungsten, tantalum and_ their 
alloys have recrystallization temp- 
eratures of at least 2000 F. How- 
ever, these metals are all suscept- 
ible to rapid oxidation and may 
require protective coatings. When 
selecting an oxidation protective 
coating it is advisable to select 
one with high emissivity. A sur- 
face with high emissivity will 
radiate more of the heat caused 
by aerodynamic heating than one 
with low emissivity. 


Based on a paper presented before the SAE 
National Aeronautic Meeting, New York, 
Apr ‘58 





M/DE AWARD WINNERS 
TELL YOU HOW 


20 Winning Entries 


in 8rd Annual Competition for 
‘Best Use of Materials in Product Design’ 


About the competition—The object of this 
competition is to encourage sound, imaginative 
and progressive use of engineering materials in 
the design and redesign of industrial and con- 
sumer products. The editors of this magazine 
impose no rigid restrictions on the procedures or 
criteria used by the judges in determining the 
award winners. However, the following factors 
are certainly among the most important con- 
sidered: 1) importance of materials selection in 
the design, 2) degree of competence and 


thoroughness in materials selection, 3) degree of 


success achieved in meeting service requirements 
or improving old design, and 4) significance of 
entry in terms of setting new trends in use of 


engineering materials. In order to insure fair 
consideration of entries requiring a smaller scale 
of design and development than major entries, 
the judges split all entries into two groups, de- 
pending upon their complexity, and evaluated 
each group separately. Therefore, the award 
winning products discussed on the following 
pages cover a wide range of size and complexity. 
No entry was deemed worthy of the First Award 
($500) this year, but more Awards of Merit 
($100) were given than in previous years. 
Judges were Joseph L. Bonanno, Lionel Corp.; 
R. E. Fountain, General Electric Co.; Richard 
Schneidewind, University of Michigan; and 
Clarence F. Van Epps, Stromberg-Carlson Co. 
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HOW MATERIALS WERE SELECTED FOR METER GENERATOR 





Part and Function 


Materials Requirements 


Material Selected 





1—Permanent magnet. Provides the magnetic lines of 
force which are cut to induce a current in the coil wind 
ings of the generator 


2— Magnet washer. Provides surface to which magnet is 
cemented. Also acts as upper race for ball thrust bearing 


3— Magnet spindle. Turns magnet. Driven by gear train 
from meter 


4—Bali retainer. Retains 3 balls of thrust bearing for 
magnet and spindle 


5—Adhesive. Bonds magnet to washer and connector to 
generator housing 


6—Bearing race. Provides surface on which balls roll 


7—Pole piece. Part of magnetic circuit 


8—Connector. Provides insulated passage for electrical 
conductors. Also serves as mounting for electrical conduit 


§—Generator leads. Connect coil windings to connector 
terminals 


10—Impulse spring. Provides force to accelerate the 
magnet through 70 deg when released by the trip gear 


11—Bumper. Stops gear sector after 70 deg excursion 


12—Bumper pad. Reduces shock loads imposed on 
bumper by gear sector. Reduces noise 


13—Housing o-ring. Dirt seal 





High ratio of magnetic strength to size, relatively high 
strength, low cost, ease of manufacture 


Because of small clearances must be flat within 0.001 
TIR after stamping and coining. Bearing surface must 
be scratch-free 


High strength, impact and corrosion resistance 
Low coefficient of friction, low cost 
Eliminate need for mechanical fasteners, provide seal- 


ing action 


High wear and corrosion resistance. Must be compatible 
with 440 stainless steel balls 


High permeability 


Good dielectric properties, moldability, good impact 
and tensile strength 


Must be insulated and sufficiently flexible to be 
wrapped and taped around coils 


Spring properties 


Shock resistance 


Resilience, good aging properties, low cost 


Must be compatible with lubricants, adjacent materials 


Non-aging ceramic with high coercive force 


Cold rolled, soft temper monel. Stainless 
steel could also have been used but monel 
could more easily be coined in available 
presses 


303 stainless steel 


Nylon 


Epoxy adhesive with high strength and 
moisture resistance 


302 stainless 


Armco iron. Pole pieces are cadmium 
plated and chromate dipped for corrosion 
resistance 


Phenolic 


Stranded No. 20 AWG. Ends are stripped 
and tinned for easy soldering 


302 stainless steel, spring tempered 


1010 steel 
Modified viny! 


Buna-N rubber 





Location of parts listed in above table. 





v 


Careful 


Materials Selection 


Gives 


Remote-Reading 
Water Meter 
20-Year Life 








Part and Function 


Materials Requirements 


Material Selected 





14—Ball bearing. Reduces friction 





15—Bearing cup. Supports drive shaft bearing 
16—Drive shaft bearing 


17—Shaft o-ring. Dirt seal 


18—Generater housing. Encloses generator mechanism 


19—Drive shaft. Drive generator. Can also drive supple- 
mentary register 


20—Bearing support. Supports thrust bearing and aligns 


top and bottom shaft bearings 


21—Ratchet bushing. Retains drive shaft ratchet 


22—Drive shaft ratchet. Provides one-way drive for 
drive shaft 


23—Generator base plate. Mounting base for coils, pole 
pieces and bearing support. Also forms part of magnetic 
circuit 


24—Trip gear. Drives gear sector and magnet 


25—Drive shaft bearing 


26—Generator housing bottom. Generator closure 


27—Gear sector. Turns magnet 





Hardness, corrosion resistance 


Free-machining properties, corrosion resistance, sol- 


derability to mating brass parts 


Low coefficient of friction. low cost, resistance to wear 
and corrosion 


Must be compatible with lubricants, adjacent materials 


High corrosion resistance in humid atmosphere. Good 
deep drawing properties 


High strength and corrosion resistance 


Free-machining properties, corrosion resistance, form- 
ability 


Low coefficient of friction, low cost, high wear and 
corrosion resistance 


Spring properties, must be easily formed, corrosion 
resistance 


Fairly high strength, good drawing properties, low car- 
bon content for good magnetic properties 


Low coefficient of friction, good wear and corrosion 
resistance 


Low coefficient of friction, low cost, resistance to wear 
and corrosion 


High corrosion resistance in humid atmosphere. Shallow 
drawing properties 


Low coefficient of friction. Good resistance to wear, 
impact and corrosion 


440 stainless steel 


Yellow brass (ASTM B16-52, half-hard) 


Nylon 


Buna-N rubber 
Yellow brass (ASTM B36-52, alloy No. 6) 


303 stainless steel 


Yellow brass 


Nylon 


Half-hard beryllium copper 


1010 steel cadmium plated and chromate 
dipped for corrosion resistance 


Nylon 


Nylon 


Yellow brass (ASTM B36-52, alloy No. 6) 


Nylon 





$100 AWARDOF MERIT 


Research & Development Div., Badger Meter Mfg. Co. 
Milwaukee, Wis. 


@ Two important design require- 
ments—low cost and long life— 


terial finally selected after careful 
study. 


have been satisfied in a new re- 
mote-reading water meter system. 
The key was careful selection of 
metallic and nonmetallic materials 
to provide high corrosion resist- 
ance, good structural strength and 
wear resistance, and satisfactory 
electrical properties. 

The accompanying tables and 
photos show each part of the gen- 
erator and register, explain its 
function and the materials re- 
quirements, and indicate the ma- 


How the system works 

This system (Read -O- Matic 
Register) is specially designed for 
the remote reading of water 
meters. Its sole source of energy 
comes from the meter to which it 
is attached. The system consists 
of two separate units: an enclosed 
electromagnetic generator (shown 
on this page) and a _ sealed, 
solenoid-driven register counter 
(shown on the following page). 

Generator—The generator at- 


Bottom view of generator mechan- 
ism showing gear sector, trip gear, 
spring, and register drive shaft. 
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HOW MATERIALS WERE SELECTED FOR METER REGISTER 





Part and Function 


Materials Requirements 


Material Selected 





1—Number wheel. Indicates volume 
of fluid metered 


2—Counter wheel spindle. Acts as 
shaft for number wheel 


3—Ratchet wheel. Turns counter 
wheel spindle 


4—Pawi ratchet. Indexes the ratchet 
wheel 


5—Armature lever. Acts as beam to 
transmit motion 


6—Housing support bracket 


7—0O-ring. Seals housing 
8—Component housing 
$—Armature cap. Part of magnetic 
circuit 


10—Coil cup. Part of magnetic circuit 





Low inertia, corrosion resistance, 
smooth surface, attractive appearance 


Corrosion resistance; smooth, low fric- 
tion finish 


Hardness, wear resistance ; must be 
accurately formed 


Light weight, rigidity, corrosion and 
wear resistance 


Dimensional stability, low inertia, cor 
rosion resistance 


Rigidity, corrosion resistance 


Weather and dirt resistance 

Weather resistance, good appearance 
Corrosion resistance, nonmagnetic, 
slight wear resistance 


Good drawing properties, high perme- 
ability, high corrosion resistance 


ABS terpolymer 
303 stainless steel 
Half-hard brass 
2024-T4 aluminum 


alloy 


5052-H32 aluminum 
alloy 


1100-0 aluminum 
alloy 


Buna-N rubber 


Anodized 1100-0 
aluminum alloy 


1100-0 aluminum 
alloy 


1010 steel, cadmium- 


plated and clear 
chromate-dipped 
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taches to a water meter in much 
the same way as a conventional 
dial register. Stamped adapter 
plates and screws permit the gen- 
erator to be used on a wide vari- 
ety of sizes and makes of meters. 
A drive shaft extends through the 
bottom of the generator, which is 
coupled to the meter through 
change gears. 

The generator produces power 
by the loading and discharging 
of a permanent magnet coil sys- 
tem after each 90 deg of shaft 
rotation. The system contains an 
intermittent gear that drives a 
spring-loaded permanent magnet 
located in the magnetic circuit of 
the coil system. Each time the 
magnet escapes, a short, low volt- 
age pulse is generated and trans- 
mitted to the register. 

Register—The register is con- 
nected to the generator with door- 

wiring. The_ register 
is driven by a solenoid 


bell-class 
counter 


through a 40-tooth positive escape 
wheel and pawl. Thus, the counter 
shaft makes 1 rev to 10 rev of the 
generator spindle. 

Because it operates electrically, 


the register can be located at any 
remote point up to 14 mile from 
the meter and generator. This 
feature permits the register to be 
conveniently read outside’ the 
house or factory or at a central 
reading station. 


Operating requirements 
The field requirements 
on the meter system parts and 
materials are very exacting. Not 
only must the system be extremely 
accurate but it must have a life 
of at least 15 to 20 The 
register must withstand weather- 
ing over a temperature range of 
25 to 160 F. Although not located 
outdoors, the generator must op- 
erate properly after periodic water 
flooding (a frequent problem in 


placed 


years. 


Some areas). 

Breakdown 
posed to extreme conditions have 
shown a very satisfactory choice 
of materials. A generator with its 
housing removed has _ operated 
under water for six months with 
a standard register and has accu- 
rately measured 35 million gallons 
of water. 


tests on units ex- 














$100 AWARDOF MERIT 


E. T. Pfund, Jr., T. Fischer and J. Montgomery, 
United Electrodynamics, Inc.,* Pasadena, Calif. 


Felten & Guilleaume Carlswerk and Andrew California Corp. also contributed. 


Quartz, Silica Insulations 
Raise Temperature Limits 


@ Two inorganic electrical insula- 
tion materials—braided silica and 
hard quartz—are being used in 
a unique way in low-loss, r-f co- 
axial cables to permit continuous 
operation at temperatures of 
930 F (500 C). The materials also 
provide high flexibility, accurate 
dimensional control and spacing, 
and improved electrical properties. 
Helical braided silica 

withstands high temperatures 

It is well known that coaxial 
cables with helical insulations pro- 
vide the lowest electrical losses 
over the widest frequency bands. 
Ordinary helical insulations for 
coaxial cables are made from plas- 
tics which, unfortunately, cannot 
be used at high temperatures. 

The problem here was to find a 
completely flexible, low-loss, r-f in- 
sulating material that could with- 
stand 930 F continuously. This 
and other requirements are satis- 
fied by using a tightly braided 
96% silica cord (see photo) which 
is applied in a helix and firmly 
supports the inner conductor. Ad- 
vantages gained with this insula- 
tion are: 

Ease of application—The braided 
silica cord can be helically applied 
over the inner conductor to main- 
tain concentricity as easily as 
with conventional plastics. 

Low losses—A _ 0.375-in. dia 
cable insulated with braided silica 
has an attenuation of only 2.7 db 
per 100 ft at 400 me. This value 
compares favorably with lower 
temperature polystyrene-insulated 
cables which have an attenuation 
of 2.3 db per 100 ft at 400 me. 
Increased flexibility—The den- 


of Coaxial Cables 





sity of the silica insulation per- 
mits the use of corrugated outer 
conductors for increased flexibil- 
ity at high temperatures. 

Hard quartz ‘beads’ 

permit helical construction 

High temperature broadband 
coaxial transmission lines employ- 
ing ceramic insulations are usu- 
ally made of alumina, steatite or 
forsterite. These insulations are 
usually used in the form of disks 
or toroids which are spaced peri- 
odically along the line to main- 
tain concentricity of the conduc- 
tor. 

The problem here was to find an 
extremely low-loss, high tempera- 
ture insulation that could be 
formed into an accurate and rea- 
sonably flexible helix. These re- 
quirements were successfully met 
by using pure quartz bodies of 
ball and socket configuration (see 
photo). These bodies are slipped 
on a glass string which is then 
helically wound around the con- 
ductor to provide concentricity. 
Advantages of this insulation sys- 
tem are: 

Increased bandwidth Use of 
the helical quartz insulation per- 
mits a bandwidth of over 3000 mc. 
In contrast, conventional ceramic 
designs have a bandwidth of only 
1000 me. 

Low dielectric constant The 
low dielectric constant of quartz 
produces less intense electromag- 
netic reflections than alumina or 
forsterite, thereby producing a 


low voltage standing wave ratio 
(VSWR) over a broad frequency 
range. 

Low attenuation 


A 0.59-in. dia 











Braided silica cord insulation can 
be used up to 930 F, provides low 
electrical losses. 










High-purity quartz insulation used 
in bead form provides low losses, 


accurate spacing. 


cable of quartz pearls has an at- 
tenuation of only 2.6 db per 100 
ft at 1000 mc and 68 F, compar- 
ing favorably with low tempera- 
ture polystyrene-insulated cables. 

Low losses—Silver- 
clad or electroplated 
can be used with the helical cable 
design to produce low conductor 
losses. In previous designs using 
periodic spacing,  silver-coated 
conductors could not be used be- 
cause the conductor had to be 
crimped to provide proper insula- 


conductor 
conductors 


tor spacing. 

High operating temperatures 
Silver-clad steel conductors can be 
used with the new helical design 
for continuous use at temperatures 
over 930 F. Previously used cop- 
per inner conductors, which had 
to be crimped, were limited to 
temperatures below 480 F (250 C) 
for continuous use. 

Low moisture absorption—The 
flexible string of quartz crystals 
is essentially non-hygroscopic and 
therefore not subject to fluctu- 
ating cable losses and insulation 
resistance when humidity changes. 

Accurate dimensions—The con- 
tinuous axial support provided by 
the helical quartz insulation pro- 
vides perfect centering of the con- 
ductor and thus constant electrical 
properties. 











8x 


- 


a8 3 
fre | 


). 


Bo, 
we 





ae pe oo 

Automatic spray etching machine is constructed Plastic pump is made from commercially available poly- 
largely of polyvinyl chloride plastic. Pump is shown at vinyl chloride shapes. The shaft, set screws, housing 
left. studs and nuts are titanium. The gasket (white) is 


Teflon. 


Polyvinyl Chloride Meets Tough Corrosion 
Requirements in Spray Etching Machine 


@ Tough corrosion problems were The Problem —concenTRATION for the major components. How- 

ever, it was used where its 

strength was needed—in the pump 

the extensive use of unplasticized Etchant # Concentration | Temp, F shafts, conveyor drive shafts and 
polyvinyl chloride. Titanium and numerous smal] fasteners. 

TFE plastic also contributed to Ferric Chloride... ..} 42° Be 130 Of the plastics considered it can 

the success of the new design. Ferric Chioride— be seen from the corrosion resist- 

Hydrochloric Acid | 30-43° Be 130 : : * 
ance comparisons that the choice 


The etching machine is used Chromic Acid 
for etching printed circuits, chem- Sulfuric Acid 20-30% chromic,| 100-103 was restricted to TFE fluorocar- 


ical milling, nameplate manufac- 10% sulfuric bon plastic, polyethylene and 
turing, and stripping anodized Hydrofluoric Acid...) 10% 80-100 unplasticized polyvinyl chloride 
coatings and dyes. Highly corro- oe 9697 90-140 (PVC). Cost considerations ruled 
sive acids are used in these opera- Cupric Chloride (free ; out TFE except where its cold 
tions. Therefore, resistance to the chloride ions) Sat. water soln | 100-120 flow properties would be useful, 
etching and stripping chemicals 
was the first consideration in the The Solution—How PoLyvinyL CHLORIDE WAS SELECTED 
search for construction materials. 
Following this primary consid- 
eration came the factors of cost, 
ease of fabrication, and availabil- 


solved in the design of an auto- AND TEMPERATURE OF ETCHANTS 
matic spray etching machine by 

















Step 1—Comparing Corrosion Resistance of Metals, Rubber and Plastics * 





Ammo- 
iter: ot ealtiinies lem seen gud Chemical » Hydro- | Hydro- | nium 
ity oO various s1zes, sI apes anc Ferric |Chromic | Sulfuric | chloric | fluoric Per- | Copper | Sodium 
forms. A third set of selection Material @ Chioride| Acid | Acid | Acid | Acid | sulfate (Chloride |Chloride 
factors included strength proper- 
ties, maximum usable tempera- 
ture, and appearance and clarity. 





Stainless Steel G-F P E 
Hastelloy B 
Hastelloy C 
Why polyvinyl! chloride? Titanium 

The table shows in detail the Aluminum 
service requirements that had to sng 

; “i arbon 

be met and the materials and their Hard Rubber 
properties that were considered. Soft Rubber 
Studying the metals listed, it is Neoprene 
obvious that titanium was the Phenolic 

» eonl Polyurethane 
only suitable metal from a corro- Nylon 
sion standpoint. However, tita- TFE (Teflon) 
nium was too costly and relatively Polyethylene 
difficult to fabricate. For these Polyviny! Chioride 


reasons titanium was not selected * E—excellent, G—good, F—fair, P—poor, U—unusable 
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TSO NEW METHODG® 


Siege” 


than old method. 
















New injection bonding technique shown on left produces stronger bond 


$100 AWARDOF MERIT 


Engineering Staff, Centre Circuits, Inc., State College, Pa. 


as in sealing elements. The re- 
maining choice between polyethy- 
lene and PVC was decided in favor 
of PVC for these reasons: 

1. It is available in many forms 
—large sheets, bar stock, pipe, 
pipe fittings, special extrusions, 
and manufactured items such as 
machine screws and nuts. 

2. Several fabrication techniques 
could be used with PVC that could 
not be used with polyethylene. 
The most important is solvent 
bonding. 

3. It holds a slight price edge. 

4. It is available in transparent 
sheet stock. 

5. It is stronger in both tension 
and compression, thus permitting 
construction with less support. 
Self-supporting construction 

Several possible construction 
methods could be used with poly- 
vinyl chloride. The methods con- 
sidered included steel tanks coated 
with PVC, thin PVC tanks with 
steel supports, and a self-support- 
ing structure of PVC. The main 
disadvantage of coated and sup- 








Step 2—Comparing Relative Cost, Available Forms, Fabricability 


ported tanks is the danger of cor- 
rosion of the supporting structure, 
even though coated. A self-sup- 
porting structure made of PVC 
was found to be feasible. Cost 
analysis indicated that the added 
cost of material in the self-sup- 
porting structure was more than 
offset by the reduced fabrication 
costs as compared to coated or 
supported design. 

The machine was constructed 
entirely from commercially avail- 
able PVC sheet, bar, pipe, molded 
pipe fittings and standard extru- 
sions. The parts that were made 
from sheet stock were cut to size 
and bent to shape using strip 
heaters. The extrusions were 
notched and formed around the 
sheet stock pieces and solvent 
bonded in place. The ends were 
fabricated separately, then joined 
to the central chamber. 

In addition to the main struc- 
ture, PVC was selected for the 
plumbing, spray nozzles, conveyor 
and screen filters. The pump, 
shown in an accompanying photo- 





graph, was also constructed of 
PVC with the exception of a tita- 
nium shaft, a TFE seal ring, and 
titanium studs to hold the housing 
to the motor. 

PVC was also used extensively 
to protect the electrical system of 
the machine. The controls are 
contained in a PVC housing on 
top of the machine. PVC-covered 
flexible conduit and molded PVC 


junction boxes and covers with 
foam PVC _ gaskets are used 
throughout. 


New joining technique 

Production techniques for join- 
ing the PVC extrusions to sheet 
stock had to be developed. Hot 
gas welding proved too slow and 
unreliable unless carefully con- 
trolled. Standard solvent bonding, 
though successful. for joining 
sheet to sheet, was not satisfac- 
tory because it did not allow 
enough assembly time after the 
solvent cement was placed in the 
extrusion. Also, unless great care 
was taken in cutting to proper 
size, a leaky and weak bond was 
obtained. Much of the difficulty 
was due to variations in the thick- 
ness of the sheet and variations 
in the extrusions. 

The problem was solved by as- 
sembling the parts to be bonded, 
clamping in place, and injecting 
the bonding materials into the 
extrusion under pressure. This 
new technique, injection solvent 
bonding, enables the parts to be 
assembled at leisure and then 
firmly bonded in place when accu- 
rate assembly is assured. An ac- 
companying photograph shows the 
superior bond obtained with the 
new process. The joint strength 
with the new technique is nearly 
double that obtainable by the 
standard method. 


Centre Circuits, Inc. would like to thank 
Dr. George Fleming, Dept. of Chemistry, 
Pennsylvania State University for his sug- 
gestions on the use of titanium. 


















Step 3—Comparing Strength, Clarity 
Relative Available Machining Joining 
Cost Forms Quality Methods Compr Str, Ten Str 
si S Clarit 
5 Sheet, rod, tube, moldings, extrusions Very good Cementing p = cs 
0.41 Sheet, rod, tube Good Heat weld 1,000 4,000 Translucent 
0.30 Sheet, rod, tube, moldings, extrusions. . Good Heat weld 10,000 8,000 Translucent opaque 
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reinforcing band 

















Typical-y- — 

sound 
Centrifugal 

\ reflections compressor 


impeller 











Symmetrical 


pireune this line 





Inlet screen ring—Foam sheet ad- 
hesive-bonded in place. Outer casing 
wall, not illustrated, insulated same 


way, 


Gear box side—Molded foam, 

cured by threaded ring. 
Shroud side —Foamed in 
against shroud casting and glass 


place 
fiber insulation. 


ergy emitted by the rotating im- 

peller. 
$100 AWARDOF MERIT The sketch and photos above 
Charles C. show the construction of the inlet 
silencer, and typical sound reflec- 
tion patterns achieved in the de- 
sign. Following are the seven 
major materials requirements for 


x * . fet cool ‘ : : 
Urethane Foam Cuts Noise, Weight race bot Fac nee emg 1“ 
of Gas Turbine Inlet Section 


Hill, Consulting Engineer, Vector Corp. 
Birmingham, Mich. 


Seven reasons for urethane 
1. Must permit design freedom 
sufficient to meet aerodynamic 


@ Urethane foam provides maxi- The function of the inlet section flow needs. Urethane foam pro- 


mum silencing effect, as well as 
minimum weight, in the inlet sec- 
tion of a small gas turbine engine. 
The foam selected by Vector Corp. 
is a 2 to 6-lb-per-cu-ft flexible 
polyester-type urethane 
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is to guide ambient air into the 
compressor impeller at air flow 
speeds up to Mach 0.5 (half the 
speed of sound), and at the same 
time absorb as much as possible 
of the high frequency sound en- 
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vides a smooth, accurate surface, 
with no limitation on radii or 
depth of draw. Only alternate 
material satisfactory from the 
functional standpoint would be 
glass fibers retained by perforated 





metal. Such construction would 
require elaborate multistage tool- 
ing to produce sharp radii and 
deep draws without cracking the 
sheet metal. 

2. Must resist ablation at air 
speeds up to Mach 0.5. Tests in 
an operating engine proved that 
the 2 to 6-lb-per-cu-ft foam had 
the required resilience, as well as 
enough stiffness to resist erosion 
and deformation at required air 
speeds. 

3. Must have good sound ab- 
sorption at frequencies of 6000 to 
15,000 cps. Sound absorption co- 
efficient of the urethane foam over 
the frequency range of the com- 
pressor is about 0.85-0.90. Foam- 
ing the urethane in place against 
the shroud casting also dampens 
any “bell ringing” vibrations of 
the shroud that may occur in re- 
sponse to mechanical and sound 
pressure, 

As can be seen in the sketch, 
the passage was designed to re- 
flect sound waves as many times 
as possible, consistent with low 
air flow pressure losses. The total 


pressure loss through the inlet is 
less than 8 in. of water at full 
air flow. 

4. Must withstand temperatures 
of 200 F; 350 F in one localized 
area. Flexible urethane foams are 
suitable for service at tempera- 
tures up to about 200 F, which is 
sufficient for most regions of the 
inlet silencer. Local areas on the 
shroud casting reach tempera- 
tures as high as 350 F. Glass fiber 
was used to insulate the foam 
face, setting up a temperature 
gradient and reducing the tem- 
perature at the glass fiber-ure- 
thane interface to less than 200 F. 
Foamed in place, the urethane 
bonds itself to the aluminum cast- 
ing and retains the glass fibers 
securely. 

5. Must be lightweight. Total 
weight of foam used in the inlet 
silencer is 26 oz, which is lighter 
than any other construction con- 
sidered. 

6. Must withstand deterioration 
by lubricating oils and water— 
The foam has good resistance to 
oil and water, and does not absorb 


excessive moisture from humid 
air. 

7. Should be simple to install 
and low in tooling cost—The 
shroud side is foamed in place, 
and by bonding itself to the 
shroud casting eliminates need for 
mechanical fastenings. The molded 
form for the gear box side is re- 
tained by a threaded ring (which 
also serves another function in 
the power plant). Foam sheeting 
along the casing wall is contact- 
cemented in place. Elimination of 
mechanical fasteners provides both 
1) safety, in that it precludes a 
fastener vibrating loose, passing 
through the rotating blades and 
damaging the engine, and 2) 
economy, in that mechanical fas- 
teners would have to be safety 
wired, which is time consuming 
and difficult to inspect. 

The tooling is simple and low 
in cost, consisting of hardwood 
molds and forms finished with 
clear lacquer and wax. Plastics 
duplicate molds can be cast from 
the wood forms to increase pro- 
duction molding capacity. 





Glass-Metal Bond in Optical Device 


Withstands Liquid Oxygen 


@ In designing an optical sensing 
device to withstand contact with 
a stream of liquid oxygen, GE 
arrived at the following point in 
its study: 

1. The lens would be a rec- 
tangular glass window mounted 
inside a metal pipe by adhesive 
bonding. 

2. The glass would be Vycor or 
Pyrex. 
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3. The metal would be Invar, 
stainless steel, or one of several 
aluminum alloys. 

4. An adhesive was needed that 
would a) be compatible with one 
of the glass-metal combinations, 
and b) provide a bond to with- 
stand liquid oxygen and meet the 
necessary strength requirements. 

Further investigation indicated 
that satisfaction of the bond re- 
quirements was almost completely 
independent of the glass-metal 
combination used. The determin- 
ing factor was the adhesive sys- 
tem. An epoxy resin primer com- 
bined with a polyurethane binder 
proved most effective. 

Narrowing the choice 
by thermal shock tests 

Four adhesives were chosen for 
compatibility and potential bond 


= 
— 


Liquid oxygen exposure civsed 
spalling of epoxy bond (top), left 
silicone and polyurethane bonds un- 
affected. 





RESULTS OF BOND STRENGTH TESTS 





Test 


Description 


Results 





Room Temperature 


Thermal Shock 


Vibration in Liquid 


Nitrogen 


Tensile Load under 
Liquid Nitrogen 


Thrust Load under 


Ordinary handling 
Dip into liquid nitrogen 20 times, 
removing for 5-min intervals 


Frequencies of 8-200 cps, displace- 
ments yielding 12-g acceleration 


Tensile samples bonded over 4 sq in. 
area, loaded at 0.5 in./min 


Rectangular glass bonded to slot in 
aluminum frame; thrust applied away 


Polyurethane samples tough; silicon 
samples broke easily at bond 


No bond failure 


No bond failure 


No bond failure; glass failure in all 
tests ranged from 248 to 1048 psi 


Only one failure (due to misalignment): 
stress ranged from 1106 to 1630 psi 


Liquid Nitrogen 
from land 








strength: an inorganic cement, a 
silicone elastomer, an epoxy and 
a polyurethane. All possible glass- 
metal combinations were bonded 
with these adhesives and _ sub- 
merged in liquid oxygen for 20 
No reactions were observed 
subsequent 


min. 
during the test, but 
examination revealed that thermal 
shock had spalled the epoxy bonds. 
The inorganic cement bonds did 
not fail but were too weak at room 


temperature. The polyurethane 
bond was good but the adhesive 
could be peeled away from the 
glass. Further experiment brought 
out the fact that a thin prime 
coat of epoxy resin greatly in- 
creased the adhesion of polyure- 
thane, yet did not spall. 

Further tests, described below, 
were made with this epoxy-poly- 
urethane system and also with the 
silicone adhesive. 


Final bond tests 

Bond requirements were: 

1. Shear strength sufficient to 
prevent windows from being 
crushed by the contracting metal 
of a slightly oversized rabbet. 

2. Tensile strength sufficient for 
the bond to hold under service 
conditions. 

3. Resistance to vibration. 

Tests were set up to measure 
these bond strengths using the 
two adhesives and all possible 
metal-glass combinations. Liquid 
nitrogen was substituted for oxy- 
gen for convenience. Results of 
these tests are summarized in the 
accompanying table. 

A study of the resultant strength 
values showed that Pyrex glass 
bonded to any of the metals with 
the polyurethane-epoxy adhesive 
system was the most effective 
combination. Not only were the 
low temperature properties suffi- 
cient to withstand the applied 
forces but the room temperature 
properties were superior to those 
obtained with the silicone elasto- 
mer adhesive. 





Thin-Walled Plastics Housing Used in 
Two-Way Pocket Radio 


Typical cell supports a printed cir- 
cuit board, 


Modular housing holds up to 21 
cells. 
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Plastics housing is made of a 


glass-filled polyester resin. 


@ A small glass-polyester housing 
molded to close dimensional toler- 
ances is an integral part of a new 
miniaturized two-way pocket ra- 
dio. 

The two-way radio, consisting 
of a receiver and a transmitter, 
can be carried in the pocket or 
worn on the belt to give excellent 
local two-way coverage. 

Why glass-polyester? 

A glass-filled polyester molding 
compound (Williamson Adhesives 
No. 810021) was chosen for the 
housing because it can be molded 
to very thin walls—0.020 in. in 
the case of the housing. Other 
reasons for choosing the glass- 
polyester compound include: good 
molding properties, low moisture 
absorption and good heat resist- 
ance. 

The plastics housing, which is 








copper plated and given a gold 
flash to make it solderable, is of 
modular construction. It provides 
an effective electrical shield over 
frequency ranges of 455 ke to 
175 me. The plastics housing sup- 
ports up to 21 different cells which 
make up an entire receiver. 

Each cell opening in the plastics 
housing supports an individual 
printed circuit board. The cell 
openings are designed with a 
sharp radius 0.05 in. from the top 
followed by a shoulder (which 
supports the circuit board) and 
larger radius going to the bottom. 
This design utilizes the maximum 
available space of each cell open- 
ing at the top. 
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Radio receiver with full complement of cells. 
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Compact unit uses several different 
materials to insure most efficient per- 






formance. 








Redesigned Toilet Ball Cock Costs Less, 
Lasts Longer, Works Better 

















POSITIVE SHUTOFF 


@ By changing the basic design 
and turning to a different mate- 
rial, Fluidmaster has developed a 
new toilet ball cock which is said 
to eliminate many of the disad- 
vantages inherent in conventional 
units. 

The new design: a simplified 
concentric float (replaces the con- 
ventional rod and air-sealed ball) ; 
the new material: Grades 301, 302 
and 305 stainless steel (replaces 
brass). 

Advantages of the change: 
instant positive shutoff, quieter 
operation, automatic anti-siphon- 


Operation sequence for positive shutoff and full flow. 









O} 


Control stem 
— Vent 
Chomber iniet 
























FULL FLOW 





ing, perfect operation with high 
or low water pressure, exact water 
level control, ease of installation, 
no water waste, complete resist- 
ance to corrosion, and reduced 
maintenance. 
Selection of materials 

Except for the shank end, at- 
tachment nuts and fill tube (which 
are made of code-specified brass), 
all metal parts are made of stain- 
less steel. The hush tube (which 
discharges water into the tank) 
is made of rigid polyvinyl chlor- 
ide; the refill tube is made of neo- 
prene; and the concentric float is 
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made of high density polyethylene. 

The brass parts were replaced 
because they corroded very rap- 
idly; stainless was selected pri- 
marily provides the 
desired resistance at 
minimum addition, it 
offers scratch and abrasion re- 
sistance, ease of fabrication, light 
weight, better appearance, reduced 
maintenance and greater flexibil- 
ity of design. 

The air-sealed ball was replaced 
because it developed leaks; high 
density polyethylene was selected 
because it is extremely durable 


because it 
corrosion 
cost. In 


and easy to mold. 

Polyvinyl chloride was selected 
for the hush tube because it is 
resistant to attack from water in 
any part of the United States. 

The basic design was changed 
because it was inefficient; caused 
squeaks, whistles, etc.; and made 
repairs difficult and costly. 

How unit works 

The concentric float, key to the 
operation, contains two 
chambers: the upper chamber is 
filled with water; the lower con- 
tains trapped air. As the float 
moves up or down, it moves a 


unit’s 


small control stem in and out of a 
hole in the top and bottom of a 
rubber heart-shaped chamber (see 
drawings). 

When the float rises to the 
point where the control stem opens 
the hole in the bottom of the 
heart-shaped chamber, water en- 
ters the chamber and “inflates” 
it against the inlet opening, thus 
closing off the water supply to the 
tank. When the float drops down, 
the top hole in the chamber opens 
to release the trapped water, the 
chamber deflates, and water flows 
freely to fill the tank. 





Copper-Base Anodes Reduce 
Tube Power Input by 40% 
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EVEN HEAT 
DISTRIBUTION 


Heat distribution is uniform in copper core anode of 6L6G6 tube (left); 


carbonized-nickel-clad steel anode of 6L6GB tube (right) shows hot zone. 
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@ High temperature problems 
created by tube miniaturization 
and higher dissipation ratings 
have been successfully solved by 
switching to anodes made either 
of layers of aluminum and steel 
over a copper core, or of alumi- 
num and steel over a copper base. 
Advantages gained through the 
use of the new _ copper-base 
anodes are: 

1. Increased thermal conduct- 
ivity. 
More 
tion. 
Lower temperature at a 
given level of plate dissipa- 
tion or, conversely, higher 
plate dissipation at a given 
temperature. 
Higher thermal 
resulting in a reduction in 


effective heat radia- 


efficiencies, 

tube power inputs by as 
much as 40%. 

Why the change? 

Because of its configuration an 
anode seldom operates at a uni- 
form temperature and is inclined 
to develop hot zones. These hot 
zones tend to increase gas evolu- 
tion from the anode, as well as 
increase the temperature of other 
tube elements such as the grids, 
cathodes and envelope. 

Temperatures have become so 
high as to seriously effect tube 
reliability and life. In order to re- 
duce anode hot spot temperatures 
it has been common practice to 
use materials with good thermal 
radiation properties in conjunc- 
tion with radiating fins. Materi- 





als such as carbonized-nickel-clad 
steel and a low carbon steel clad 
on either side with nickel and 
aluminum have been extensively 
used for this purpose. However, 
the thermal conductivity of these 
materials is limited, and the 
amount of radiation that they can 
provide is governed by tube geom- 
etry. Their thermal conduction 
can be raised by increasing thick- 
ness but the resulting increases in 
mass, complexity and cost are un- 
desirable. 


Copper-base anodes 
best for rectifier tubes 

Two of the biggest problems in 
designing rectifier tubes are the 
high heat concentrations produced 
at the anode, and the effect some 
anode materials (not copper) have 
on cathode emission. Ordinarily, 
these problems have best been 
overcome by using an anode made 
of a low carbon steel core clad 
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Fig 1—Temperature advantage of 
aluminum-clad steel on copper base 
as compared to steel clad on either 
side with aluminum and nickel. (All 
parts 0.007 in. thick.) 


with a shiny nickel layer on the 
side that faces the cathode, and 
an aluminum layer on the reverse 
side. However, vastly improved 
performance is now obtained by 
using an anode made of alumi- 
num-clad steel on a copper base. 
The shiny copper base faces the 
tube cathode. 


Anodes before redesign 


Aluminum 





A:Corbonized nickel-clad stee/ 
B: Aluminum and steel over 
copper core 
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Fig 2—Temperature advantage of 
copper core anode as compared to 
carbonized nickel-clad (All 


parts 0.007 in. thick.) 


steel. 


A comparison of operating tem- 
peratures of the old and new 
anodes shows a significant ad- 
vantage in favor of the aluminum- 
clad steel on a copper base (see 
Fig 1). Other comparative tests 
show that the copper-base anode 
produces high cathode temper- 
atures for a given amount of 


Carbon 


Nickel 


Aluminum 
Steel 
Copper 


Steel 


Aluminum 





heater power; permits the cath- 
ode to heat up more rapidly; and 
provides greater effective cathode 
emissive area than a nickel-steel- 
aluminum anode for a _ given 
amount of heater power. 
Two types of rectifier 
using copper-base anodes have re- 
cently been placed in production. 
One type (6AF3) is a half-wave, 
close-spaced cathode type _in- 
tended for use as the damper tube 
in horizontal sweep circuits of 
television receivers. The other 
(5AR4) is a full-wave rectifier 
intended for low voltage power 
supplies. The 5AR4 tube is es- 
sentially two sections of the 6AF3 


tubes 


tube placed in the same envelope. 
Copper core anodes 
best for amplifier tubes 

In general, the thermal radia- 
tion and conductivity properties 
of copper core anodes are essen- 
tially the same as for copper base 
anodes. However, because of its 
configuration the copper core ma- 
terial has proved best suited for 
amplifier tubes, as in the case of 
the newly-developed 6L6GC. This 
tube is a redesign of the 6L6GB 
which uses a _ carburized-nickel- 
clad steel anode. Use of the cop- 
per core anode in the 6L6GC 
allows an increase of 8 w in plate 


4 


rating over the 6L6GB, or a 40% 


increase in dissipation with a 
higher temperature safety factor. 
As expected, the copper core 
anode produces longer tube life. 

A dramatic illustration of the 
temperature difference between 
a copper core anode and a carbur- 
ized nickel clad steel anode in a 
6L6 tube is shown in the photo- 
graph above. At the same dissi- 
pating wattage, the copper core 
anode exhibits uniform heat dis- 
tribution, whereas the carburized 
nickel anode shows a high tem- 
perature zone. A graphical repre- 
sentation of the temperature 
characteristics of the two materi- 
als is shown in Fig 2. 





Ceramic, Nylon, New Rubber 
Needed for Jet Fuel Valve 


DOWNSTREAM LINE 
CYLINDER 

PISTON 

VALVE SEAL 


PILOT VALVE 
ASSEMBLY 


FLOAT ARM 


FLOAT 


Fuel shut-off valve—Jn this view cylinder is cut away showing piston. 
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@ Three engineering materials 
solved four critical design prob- 
lems in the successful development 
of a jet aircraft fuel shut-off valve. 
The purpose of the valve is to pre- 
vent air from entering the fuel 
lines, either when the fuel tank 
runs dry or when the aircraft is 
executing an extreme maneuver. 
Operational requirements 

The valve is a differential-pres- 
sure-operated valve, which is not 
new; however, the severe require- 
ments of operation in supersonic 
aircraft are new, and preclude the 
use of many of the materials 
previously used for similar valves. 

Operational requirements that 
affected materials selection in- 
clude: 

1. Must operate submerged in 
jet fuel at temperatures of —65 to 
185 F. 

2. Must operate wet with fuel 
through ambient temperatures of 
65 to 250 F. 

3. Must function satisfactorily 
while vibrating in accordance with 
Fig 1 of MIL-E-5272 (0.036-in. 
double amplitude from 10 to 75 
eps and 10 g’s continuous vibra- 
tion from 75 to 500 cps, applied 
in three planes). 

4. Must operate reliably in fuel 
contaminated with a mixture of 
Arizona road dust, sharp silica 
sand, and lint fibers. 

Actuator piston—steatite 
The actuator piston, as shown 





in the cutaway view, opens and 
closes the main valve. When the 
fuel level drops sufficiently to 
lower the floats, the float arm 
closes the pilot valve. When the 
pilot valve closes, it shuts off a 
bleed line, thus building up pres- 
sure behind the piston to close 
the main valve. 

When the fuel level is high 
enough to submerge the floats, the 
float arm opens the pilot valve in 
the bleed line, reducing pressure 
behind the piston. The fuel pres- 
sure in the main cylinder down- 
stream of the piston forces the 
piston back, opening the main 
valve. 

Piston requirements—Materials 
requirements include: 1) accu- 
racy, to permit free sliding, yet 
minimize leakage, 2) corrosion 
and erosion resistance, 3) hard 
surface, non-galling after long 
periods of inoperation, 4) dimen- 
sional stability over an extreme 
temperature range; cylinder and 
piston materials must have simi- 
lar coefficients of thermal expan- 
sion, 5) strength to contain oper- 
ating pressures inside _ piston 
chamber, 6) light weight, 7) dur- 
ability to withstand handling dur- 
ing manufacture and maintenance. 

Materials selection Steatite 
was finally selected after rejecting 
four materials: 1) series 400 
stainless steel—too heavy, 2) hard 
surfaced aluminum—precision ma- 
chining reduced hard surface to 
thin veneer over soft base, 3) 
carbon—eroded rapidly, and 4) 
alumina—heavier and more ex- 
pensive than steatite. 

Steatite has a Mohs hardness 
of 7 and can be ground with dia- 
mond tools after firing. Diametral 
clearance between piston and cyl- 
inder is held to 0.001 in. max and 
0.0004 in. min. Leakage is held 
in the range of 20-30 cu cm of 
fuel per min at 60 psi pressure. 
Leakage decreased after 100,000 
cycles test in contaminated fuel. 
Main valve seal—fiuoro-silicone 
rubber 

The severe 


temperature and 
chemical resistance requirements 
preclude the use of a conventional 
elastomer for the main valve seal. 
Much effort was devoted to de- 


signing a metal-metal seal, but 
air leakage could not be controlled. 

The recent development of fluoro- 
silicone rubber occurred just in 
time for this application. The 
elastomer’s resistance to fluids 
and temperature extremes are 
sufficient for long reliable life. 
Design of the proper method for 
clamping the seal to the valve face 
required careful attention to cir- 
cumvent the material’s low tear 
strength. A second fiuoro-silicone 
rubber seal is used around the 
o.d. of the cylinder to provide a 
seal which will not load the cylin- 
der excessively in compression. 
Float arm—nylon 

In designing the float arm, sheet 
metal construction was considered. 
Though light in weight, such con- 
struction would have to be intri- 
cate because of space limitations, 
and would provide no vibration 
damping. 

An investment casting would 
have been lightweight and simple, 
but mold costs would have been 
about $1,400 and each casting 
would have cost $6. 

Nylon was selected as providing 
the required strength, as well as 
vibration damping. The nylon 
molding incorporates all contours 
and attaching holes which other- 
wise would require machining. 
The part is produced in a mold 
costing $1,200 and is purchased 
in finished form for 53¢. 
Mounting brackets—nylon 

The valve is mounted adjacent 
to the inside bottom surface of 
the wing tank and is attached to 
structural brackets by four mount- 
ing screws. 

As the valve was originally 
mounted, using metal brackets, it 
was found that when vibrated dry 
(i.e., tank empty) resonance oc- 
curred between the flat plates 
forming the lower surface of the 
valve and the float arm assembly. 
At various frequencies the reson- 
ance became violent enough to 
momentarily open the valve, al- 
lowing discharge of a slug of air. 
Vibration-absorbing mounts could 
not be used because of space and 
weight limitations. 

Nylon mounting brackets iden- 
tical in configuration to the metal 


ones reduce the natural frequency 
of the entire installation by intro- 
ducing just enough flexibility to 
damp out vibration transmitted 
through the mounting brackets. 
Consequently, over the entire vi- 
bration frequency range, in all 
three planes, and at temperatures 
of -65 to 250 F, the floats now 
remain absolutely still, eliminat- 
ing all undesirable valve opening. 


Steatite cylinder (piston inside) 
showing fluoro-silicone rubber seal on 


valve face. 


Nylon float arm, to which two 


floats are assembled, 


Nylon mounting brackets attach 
valve to fuel tank. 
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moved to show structure. 


All-Welded 
Honeycomb 
Reduces Cost, 
Improves 
Performance 
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@ A honeycomb sandwich, called 
“Stresskin,” is formed by resist- 
ance welding face sheets to a 
flanged core. The core is welded 
at the nodes and produced from 
corrugated strips having flanges 
on opposite edges. 

The construction permits fast, 
continuous, economical operation 
on all high temperature materials. 
Size is limited only by available 
size of face sheets. In-process 
inspection minimizes inspection 
costs and improves reliability. The 
construction offers the only possi- 
bility of using cold worked precip- 
itation hardenable steels in face 
sheets and yields highest available 
strength-weight ratios. — Details 
will be published in the June issue. 





New Ferrites 


Boost Computer Speeds 
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@ Desiring to substantially in- 
crease the speed of a new high 
speed computer, IBM found that 
no existing ferromagnetic mate- 
rial would meet the requirements 
of the proposed memory system. 


MAGNETIC PARAMETERS OF 
NEW FERRITES 





Type DM-1 DM-2 





20 CdO, 
35 MnO 
45 Fe.0 


Composition, mole % 20 CdO 
40 MnO, 
40 Fe.0 
Pulse Characteristics 
Undisturbed One (uV)), 
mv 1000 1000 
Undisturbed Zero (uV,), 
mv 200 200 
Switching Time (T,), 
usec 90 90 
Coercive Force (H..), oe* 0.15 0.22 
Curie Temp (T..), F 203 
Switching Constant (S,.), 
0e-uSec 7 0.20 
Saturation Flux Density 
(B.), g 


* Tested with a field of 2.55 oe 
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As a result of an extensive devel- 
opment study, a new high speed 
square loop material was devel- 
oped to provide a memory element 
with a read-write cycle time of 
0.5 usec, as compared with 8 psec 
for typical present high speed 
computers. 

Switching speed of the new 
memory core is 0.1 sec, with a 
half-select current of 1 amp-turn 
or less and a 50 ms rise time. In 
comparison, switching speeds on 
existing cores are 1.2 to 1.5 psec, 
with half-select currents of about 
0.4 amp. The one-to-zero ratio of 
the new element is greater than 
aia. 

New ferrites 

Extensive 
the study down to the cadmium- 
manganese ferrites (CdO*sMnO- 
Fe,O.). Although the MnO-to- 
FeO, ratio alters magnetic char- 
acteristics, variation of the CdO 
content has a much greater effect 
After thorough 
were 


sereening narrowed 


on such changes. 
testing, two compositions 
found to meet the desired require- 
ments. Both types have 20 mole 
percent CdO; lower CdO-content 
materials have greater squareness 
and a slightly slower switching 
time. Characteristics of the two 
ferrite materials, designated DM-1 
and DM-2, are shown in the accom- 
panying table. 





New police safety helmet has inte- 
grally molded shell and visor, and 
one-piece foam liner. 


® The success of protective hel- 
mets for motorcycle patrolmen 
has led to increasing demand for 
similar helmets for general-duty 
officers in cars or on foot. Al- 
though energy-absorption require- 
ments are not as severe for such 
helmets, they must be lighter in 
weight for head comfort, and 
lower in cost for wide acceptance. 

By making use of new plastics 
processing techniques and im- 
proved materials, United Tanks 
successfully designed such a hel- 
met. In comparison with the 
motorcycle helmet, the new helmet 
1) weighs 16-18 oz, vs 22-24 oz, 
and 2) costs $19.75, vs $29.75. 
The new helmet provides protec- 
tion against impacts of up to 60 
ft-lb (current test standard for 
AF and Navy crash helmets) vs 
100-120 ft-lb for the motorcycle 
helmet. 

Essentially, the helmet consists 
of a high strength-to-weight ratio, 
glass-reinforced polyester shell 
lined with an energy-absorbing 
cushion of polystyrene foam. The 
helmet is supported by an inner 
adjustable harness. 

Reinforced plastic shell 

Old—The shell was formerly 
fabricated of glass mat and poly- 
ester resin in matched metal 
molds. The high gloss, white fin- 
ish required over most of the shell 
exterior necessitated a series of 
filling, priming and _ finishing 
operations to conceal surface ir- 
regularities inherent in high 
glass-content, mat-preform-molded 
shells. 

New—In redesigning, the visor 


Protective Helmet Redesigned 
to Cost Less, Weigh Less 
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(previously attached after the 
helmet was produced) was _ in- 
tegrally molded, and the new tech- 
nique of simultaneously spraying 
chopped glass and resin was used 
to form the shell. The process, 
developed by Chemold Co., pro- 
vides a finished shell with inte- 
gral, glossy white surface, and 
improved resistance to scratching 
and marring. 

Steps in the production process 
include: 1) spray-molding a fe- 
male mold, working from a highly 
finished master, 2) after 
cure, giving the female mold a 
high polish, and 3) spraying a 
white gel coat in the female mold, 
followed by spraying chopped 
glass and resin to form the shell 
wall proper. Experimental work 
on this technique was carried out 
by Fiber-Resin Corp. Using the 
Twin-Tip spray gun and Glass 
Hog manufactured by Peterson 
Products. Uniformity of wall 
thickness and control of total shell 
weight is dependent on the oper- 
ator’s skill, but have been found 
to be satisfactory after reason- 
ably short experience. 

The resin used in the redesign- 
ed helmet is a new, high viscosity 
isophthalic polyester, developed by 
Fiber-Resin for use with the gun. 
Superior wetting properties pro- 
vide exceptionally high physical 
properties. Glass content of the 
shell is about 50%. 

Foam liner 

Old—The original motorcycle 
helmet liner was made from pre- 
foamed polystyrene sheet, 1% in. 
thick. Two pieces were postformed 
to the configuration of the shell. 

New—tThe new liner is molded 
in one piece from expandable poly- 


male 


styrene beads by Zant & Asso. 
Processing variables and density 
of the foam are controlled to pro- 
vide crushing strength within the 
range tolerable to the human 
head, yet as high as_ possible 
within this range to provide maxi- 
mum energy absorption during 
impact compression. The graph 
shows a typical load-compression 
curve for a test sample taken 
from a liner, and the load-com- 
pression limits within which the 
material must fall. 

Since the as-molded inner sur- 
face of the liner is not soil-resist- 
ant, the interior surface and ex- 
posed edges are sprayed with a 
gray epoxy resin to provide an 
easy-to-clean surface. The coat- 
ing, produced by Lockrey-Fater, 
provides a smooth surface, yet 
will not attack the polystyrene 
foam. 

Other features 

Both cost and weight reduction 
were also accomplished by replac- 
ing the flexible polished metal 
“snake strap” trim on the old hel- 
met with a strip of embossed 
metallized Mylar formed over an 
adhesive-faced, flexible plastics 
strip. 

The suspension system has also 
been redesigned and improved, 
making use of polyethylene, tex- 
tured vinyl sheet and soft ure- 
thane foam firmly anchored to the 
foam liner. 
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Neutron reflector of composition 
hardboard surrounds graphite region 


of small nuclear reactor. 


@ Composition hardboard, because 
of its low cost, was selected over 
graphite, heavy water and beryl- 
lium metal as a reflector material 
in a small nuclear reactor specifi- 
cally designed for teaching and re- 
search. In this application, com- 
position hardboard costs $1.10 per 
sq ft compared to $38, $600 and 
$3000 per sq ft for graphite, 
heavy water and beryllium metal 
respectively. 

Wood planking was considered 
as a reflector material, but it is 
less homogeneous than hardboard 
and is susceptible to warping and 
shrinking. Regular water was also 


Composition Hardboard Reduces 
Cost of Small Nuclear Reactor 


$50 CITATION 
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considered, but it requires a con- 
tainer that is difficult to 
and modify. 
Other advantages 

The composition hardboard, in 
addition to low cost, has good nu- 
clear properties, is readily avail- 
has resistance to the 
moisture heat usually en- 
countered in small reactors, and is 
easy to fabricate. Reflectors made 
of the 
semble and fasten, can be readily 
modified in the field, and are 
structurally self-supporting. 

The reflector consists of a 4-in. 
thick layer of composition hard- 


erect 


able, good 


and 


material are easy to as- 


board that is made by laminating 
five 34-in. thick sheets together 
with a commercial glue. A 34-in. 
thick sheet has an average weight 
of 3.12 lb per sq ft, a tensile 
strength of 2000 psi, and a modu- 
lus of rupture of 4200 psi. 

Composition hardboard reflect- 
ors maintain a high neutron den- 
sity (dux) inside the region they 
surround, are relatively free of 
impurities that absorb neutrons, 
and have a high reflection factor 
(large scattering cross section). 
Reactor construction 

The small nuclear reactor con- 
sists of a core located in an alu- 
minum tank containing heavy 
water, which acts as moderator 
and core coolant. Surrounding the 
tank is a 1-ft thick layer of 
graphite which comprises the ex- 
periment region. Surrounding the 
graphite region is the 4-in. thick 
layer of composition hardboard 
which maintains proper neutron 
density in the graphite region and 
prevents excessive neutron leak- 
age from the system. 





Metal Fibers Improve Performance 
of High Temperature Filters 


Filter unit 
formed from 


metal fibers. 
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@ Use of metal fibers instead of 
metal powders in a metallic filter 
medium has increased permeabil- 
ity, provided greater flexibility 
and improved appearance. The 
filter medium, designed for rela- 
tively low flow with high solids 
concentration, separates 10 , par- 


ENGINEERING 
Materials & Methods 


ticles from corrosive solutions at 
temperatures up to 1000 F. 

Originally this medium 
produced from type 430 stainless 
steel powder. The unit proved to 
be brittle and was easily damaged. 
It did not resist corrosion in 10% 
potassium hydroxide solution at 
250 F. 

The new unit is produced from 
type 430 stainless steel fibers. As 
a result of the change: 

1. Permeability was increased, 
with resulting lower pressure 
drop under specified flow condi- 
tions. 

2. Flexibility was 
making it possible to roll a seal 
around the periphery without dif- 
ficulty. 

3. Resistance to the environ- 
ment was improved. 


was 


increased, 





All-Bonded 
Honeycomb Wheel Has 
High Strength-Weight 

Ratio 


$50 CITATION 
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@ Adhesive bonded aluminum 
stampings have been used by 
Neodyne Corp. to fabricate an 
extremely lightweight wheel which 
has high strength and shock ab- 
sorbing properties. 

The U. S. Army Ordnance Dept. 
specified wheels 32 in. in dia to 
carry normal loads of 8000 lb and, 
because the wheels were for track 
laying vehicles, to carry normal 
side loads of 3200 lb and ab- 
sorb 10 g loads in any climate. 
The target weight was set at 
one-half that of the equivalent 
steel wheel in service at the 
time. 

The new design— 
and its advantages 

The final design consists of 38 
radially corrugated disks of 22- 
gage aluminum adhesively bond- 
ed into a honeycomb core. The 
core is bonded to the rim and 
wheel hub to form an integral 
dual wheel on which solid rubber 
tires are vulcanized. There are 
no joints fastened by any meth- 
od but adhesive bonding. Advan- 
tages of the design are: 

1. Meets strength 
ments with reduced 
approximately 60%. 


require- 
weight of 


Honeycomb wheel uses 22-gage aluminum laminations 
to form honeycomb core; all joints are adhesive bonded. 


2. Space and weight require- 
ments dictated that the width of 
the wheel decrease from rim to 
hub. This was automatically ac- 
complished because the corruga- 
tions become narrower as_ the 
disk diameter is reduced and the 
core density is thus increased. 

3. The one-piece dual wheel 
construction provides’ greater 
beam strength for carrying side 
loads and makes the wheel easy 
to handle on the ground. 

4. Hardened steel wear rings 
take the wear caused by rubbing 
the track guide and were also 
designed with sufficient strength 
to disperse the side load over a 
larger area of the honeycomb 
core. The side-load strength was 
also increased by stacking the 
first few layers of laminations 
like cake pans. Remaining lamin- 
ations are stacked alternately to 
form the honeycomb pattern. 

5. A conical disk bonded to 
the sides of the wheel protects 
the thinner laminations from 
brush and stone damage, pre- 


vents dirt and mud from accu- 
mulating in the corrugations, 
and improves the beam strength 
of the wheel for side loads. 
Selecting the materials 

Choice of a honeycomb struc- 
ture was dictated early by the 
requirements of strength-weight 
ratio. Methods of fastening both 
laminations and parts were con- 
sidered next. Welding was elim- 
inated because the labor involved 
would result in high assembly 
cost. Salt bath brazing of the al- 
uminum laminations would have 
been economical. However, the 
number of sealed-off voids which 
occur in the honeycomb make it 
impossible to clean the core 
properly, and 
would have resulted. The success 
of adhesive bonding applied to 
aircraft honeycomb structures as 
well as its relative ease of use 
made this method the final 
choice. 

Aluminum was selected for all 
honeycomb structural parts for 
three reasons: 1) its compati- 


severe corrosion 
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bility with available adhesives, 
2) its relatively high strength- 
weight ratio, and 3) its ability 
to be readily formed. The partic- 
ular alloy 5052-O was chosen for 
the core laminations because it 
has a high elongation which en- 
ables the laminations to be 
pressed out in a single opera- 
tion without successive drawing 
and annealing operations. In the 
final study the same alloy was 
specified for the cover disk and 
which allow 


loosening of wheel hubs, are fab- 


rim. Screw jacks, 


ricated from aluminum casting 


alloy 355 in order to cut costs. 

Wear rings bonded to the ver- 
tical portions of the rim sections 
are of steel alloy 4140 oil quench- 
ed from 1550 F and tempered at 
1070 F to 320 Bhn. This alloy 
was specified because of its ability 
te be heat treated as desired, and 
because of its strength, toughness 
and corrosion resistance. 
Selecting the adhesive 

Narmco Metlbond 302 adhe- 
sive tape, a fiberglass cloth-sup- 
ported phenolic-epoxy, was spec- 
ified for bonding all parts of the 


honeycomb wheel. Flat surfaces 


were bonded with 0.010—0.012-in. 
tape and the core was bonded to 
rim and hub with 0.020-in. tape 
in order to form substantial 
fillets. 

Advantages of the tape form 
are mainly ease of handling, less 
and moderate bonding 
pressures. The _ phenolic-epoxy 
adhesive proved to have good 
strength over the expected tem- 
perature range, a curing range 
(300-350 F) which allowed si- 
multaneous vulcanizing of the 
tire, and good _ resistance to 
water and fuels. 


waste 





CFE Coating Reduces Cost, Extends Life 


of ’Copter Blades 


Wooden helicopter blades are most efficient. 
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@ A major problem in the design 
of wooden rotor blades for heli- 
copters appears to be solved. The 
problem: to prevent instability 
caused by the changing moisture 
content of the blade. The solution: 
use of an extruded CFE (trifluor- 
ochloroethylene) film covering 
(patent applied for). 
Wooden blades— 
and the covering problem 
Wooden rotor blades have been 
used since the helicopter was de- 
veloped because they are low in 
cost, have high fatigue life and 
can be given a smooth aerody- 
namic finish. However, the lack of 
adequate protection against mois- 
ture, temperature changes, etc., 
has forced many manufacturers to 
switch to metal despite the short 
fatigue life, higher costs and 
greater horsepower requirements. 
Up to now, the two most widely 
used coverings for the wood 
blades were various paints and 
glass cloth-reinforced _ plastics. 
The glass-reinforced plastic had 
these disadvantages: 1) excess- 
ive moisture absorption, 2) non- 
uniformity of resin content from 
blade to blade, 3) rough airfoil 
surfaces, 4). loss of strength with 
increasing temperature, 5) varia- 
tions in coefficient of thermal ex- 
pansion, 6) sensitivity to fatigue 





lod 


loading, 7) inadequate resistance 
to chemical attack, 8) difficulty in 
repairing the fabric, and 9) a 
tendency toward delamination. 

Paints have not been very suc- 
cessful either because the finish 
sometimes lasted only a _ few 
hours, and refinishing costs are 
quite high. 

Why CFE? 

In addition to extruded CFE, 
several other materials were 
tested: neoprene, nylon, acrylic, 
aluminized polyester film, and 
various CFE laminates (with 
glass cloth, Orlon cloth and as- 
bestos). 

Extruded CFE (Kel-F) film 5-7 
mils thick was selected for the 
blade covering because a series of 
exhaustive rain erosion and other 


tests indicated that it was the 
only material that satisfied all of 
the following requirements: 1) 
no moisture absorption, 2) no 
moisture vapor transmission, 3) 
uniform thickness and strength, 
4) smooth airfoil surface, 5) non- 
wetting surface, 6) good plastic 
memory, 7) easily heat sealed, 8) 
excellent chemical resistance, 9) 
high impact strength at high and 
low temperatures, 10) low cold 
flow characteristics, 11) low mod- 
ulus of elasticity, 12) resistance 
to a wide range of temperatures 
(-320 F to 390 F), 13) color- 
ability, 14) excellent dimensional 
stability, 15) excellent outdoor 
aging characteristics, 16) excel- 
lent abrasion resistance, and 17) 
resistance to sunlight. 


Costs will be lower 

Although the cost of CFE is 
relatively high as compared to 
paint or glass-reinforced resin, 
use of this film in rotor blade pro- 
duction should result in great 
savings over a period of time for 
the following reasons: the blades 
require considerably less time to 
fabricate; they do not have to be 
overhauled as often (they last up 
to three times longer than blades 
covered with  glass-reinforced 
plastic and up to 20 times longer 
than blades covered with paint) ; 
and they do not become unbal- 
anced and therefore eliminate the 
time-consuming and costly job of 
readjustment. The cost of a metal 
blade is about three times that of 
a CFE-covered wooden blade. 





Soft 

Nylon Disks 
Make Possible 
Lighter, 

Less Costly 
Gate Valve 


@ Minimum requirements for any 
valve—gate, plug or globe type— 
include low pressure drop and 
tight shut-off with satisfactory 
throttling action. A change of the 
material used in one part—the 
valve disk—enabled OPW Corp. to 
produce a general-purpose gate 
valve to satisfy these require- 
ments and, in addition, to reduce 
weight and cost. The particular 
valve illustrated has been used on 
trucks delivering petroleum pro- 
ducts and has resulted in an 
initial cost saving of $11 and a 
weight saving of 12 lb per valve 
Designing the valve 

The globe type of valve was re- 
jected early because of the excess- 
ive pressure drop. The plug type 
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Gate valve of standard design employs two ribbed Nylon 101 disks 
(top right) in unusual swing to “soft” disks. Old disks are shown 


below. 
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of valve offers advantages of 
simple construction and easy oper- 
ation, but the need for lubrieation 
is a major drawback. Study 
showed that grease mixed unde- 
sirably with the fluid. When con- 
tamination was acceptable, the 
grease was invariably soluble in 
the fluid and maintenance became 
an important factor. Another ap- 
proach — using a plastic liner — 


was discarded because the large 
area subjected to total pressure 
resulted in high wear and again 
increased maintenance cost. 

The gate type of valve offers 
the lowest pressure drop and the 
shortest length in the direction of 
flow. The big drawback is the 
high maintenance cost necessary 
to maintain tight shut-off against 
an eroding liquid. But study of 





all valve types led to the conclu- 
sion that the standard gate valve 
cffered the best potential and that 
the solution of the shut-off prob- 
lem might lie in the choice of a 
suitable material for the valve 
disk—the element that suffers the 
greatest erosion. 

It was found that hard disk ma- 
terials reduced wear at the ex- 
pense of added weight and cost. 
Plastics were then investigated on 
the theory that their resiliency 
would render them less suscept- 
ible to erosion. 

A ball and socket double-disk 
design allowed the disks to adjust 


to the surface angles. The rel- 
atively small area of sealing con- 
tact meant that a low force was 
sufficient to develop tight sealing. 
Use of the soft material also had 
the advantage of requiring only a 
slight increase in pressure on 
the disk to press it in against 
scratches caused by dirt. 
Selecting the plastic 

Many plastics were considered 
and tested. Phenolics and epoxies 
proved too hard for the desired 
effect. Polystyrene proved inade- 
quate for the chemical resistance 
required. TFE (polytetrafluoro- 
ethylene) was deemed too expen- 


sive for the application. The final 
choice narrowed to nylon and 
polyvinyl! chloride. 

The polyviny] chloride exhibited 
better chemical resistance and 
was less expensive. But Nylon 
101, with its superior strength 
properties and moldability, be- 
came the final choice. The disks 
were designed with eight ribs to 
develop the necessary rigidity and 
still maintain flexibility. The use 
of nylon disks also allowed dis- 
pensing with the usual hard seat 
rings because the lubrication qual- 
ities inherent in nylon prevented 
galling of the aluminum body. 








BEARING BRIDGE 


SHIELD AND RETURN RING 


CONCENTRIC MAGNET 
N sort IRON POLE PIECE 
CORE PLATE 


Permanent magnet moving coil measuring device. 


Molded Magnets Simplify, improve 
Electrical Measuring Devices 
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@ Molded magnets consisting 
of finely dispersed Alnico particles 
in a resin binder — are self- 
shielding and can be molded to 
close tolerances. Use of such mag- 
nets simplifies production and im- 
proves performance and stability 
of permanent magnet moving coil 
devices such as ammeters and 
voltmeters. 
Production costs cut 

Reductions in production costs 





are caused by the simplification of 
design and the self-aligning char- 
acteristics resulting from the use 
of the molded magnet. Previously 
used high coercive, high energy 
magnets were formed by casting 
or sintering, and had to be ma- 
chined to required tolerances. 
Also, slight nonhomogeneity in 
such magnets required the use of 
soft iron pole pieces to assure uni- 
formity of flux distribution in the 
air gaps of the device. 

Die-molded magnets require no 
subsequent machining and are ho- 
mogeneous enough so that no pole 
pieces are needed. 

In the new design, the concentric 
magnet is used as the basic struc- 
tural member, locating and align- 
ing all other components. The core 


is accurately located concentric 
with the magnet by a close-toler- 
ance core-plate stamping. The 
stamping is located accurately by 
a shoulder of the return path 
ring, which extends beyond the 
thickness of the magnet. The 
notches in the magnet magneti- 
cally isolate the two sections of the 
magnet, and also provide for ac- 
curate angular location of two 
posts. These posts are radially po- 
sitioned by passing through two 
holes in the core plate stamping. 
The posts, thus positioned, pass 
through the bearing bridge, hold- 
ing the moving element of the de- 
vice in close alignment in the air 
gap. Thus, the entire mechanism 
is accurately self-aligned merely 
by assembling and tightening. 


Improved performance 

Absence of soft iron pole pieces 
permits “pattern magnetizing” to 
obtain uniform scale distribution. 
The device can be consistently 
pattern-magnetized to produce 
distributions other than linear 
when desired. For example, in- 
creases in sensitivity of as much 
as 40% at the mid-point of the 
reading scale have been obtained. 

The close tolerances obtainable 
in molded magnets permit highly 
accurate positioning of the mag- 
net on the magnetizing fixture. 
This feature provides a high de- 
gree of consistency in pattern 
magnetizing, when magnetizing 
on a production scale. The uni- 
formity of results obtainable is 
also important in calibrating. 





Fluorocarbon, Polyester Seals Increase Reliability 
of 10,000-Psi Helium Valve 
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@ Severe pressure and tempera- 
ture requirements are successfully 
met in a unique shut-off vaive by 
using fluorocarbon and polyester 
film seals and a stainless steel 
body (see sketch). The valve is 
designed for use with helium gas 
at an operating pressure of 10,- 
000 psi, must not leak or develop 
any structural weaknesses at a 
test pressure of 15,000 psi, and 
must not burst even if pressure 
reaches 25,000 psi. In addition, it 
must be operative over a tempera- 
ture range of —300 to 450 F. 
TFE seal blocks helium 

TFE (Teflon) was selected for 
the dynamic o-ring seal of the pop- 
pet because of its imperviousness 
to helium and its self-lubricating 
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TFE o-ring, Mylar poppet seal, and stainless steel body permit helium valve 
to operate at 10,000 psi over a temperature range of —800 F to 450 F. 





properties. This self-lubricating 
property of TFE combined with 
its low coefficient of friction, ex 
tends the life of the o-ring and 
eliminates maintenance. In con- 
trast, ordinary rubber seals are 
not impervious to helium and 
must frequently be lubricated. 
Polyester film seal 
has good impact properties 

In this valve design the poppet 
end seal must withstand the sud- 
den closing of the poppet and 
must not shatter at low tempera- 
polyester film 


tures. Laminated 


(Mylar) was selected for this seat 
because of its high impact 
strength (52 in-lb) and its resili- 
ance at low temperatures. In eval- 
uation tests, other seal 
materials became brittle and 
failed at low temperatures. How- 
ever, the polyester film seal did 
not fail during continuous flexing 
at -320 F. 
17-7PH body has high strength 
A 17-7PH stainless steel was 
selected for the body of the valve 
because of the need for a material 
with high yield and _ impact 


several 


strength. In order to withstand 
25,000 psi without bursting, a con- 
ventional stainless steel would 
have to have a wall thickness of 
1.125 in. However, by using the 
17-7PH steel, wall thickness can 
be safely reduced to 0.50 in. The 
17-7PH steel has better impact 
strength than other stainless 
steels even. when it is heat treated 
to obtain high strength. Good im- 
pact properties are especially im- 
portant in this application as high 
impact loads are created when the 
poppet slams open and closed. 





Retainer assembly. 


Old design. 


Nylon Retainers Cut Weight 


and Cost of 


Ammunition Storage System 
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@ Use of nylon in the redesign of 
retainer partitions for ammuni- 
tion storage systems in reciprocat- 
ing guns has resulted in a 60% 
saving in weight of components, a 
5 to 1 improvement in part life, 
and a 94% reduction in manufac- 
turing cost. Dimensions of the re- 
tainer partitions are critical, since 
the part has to handle live ammu- 
nition, fired dummy 
rounds, all of which may vary 
slightly in diameter. 


cases and 


Why nylon? 
Retainer partitions were origi- 
nally precision cast from 355-T6 


aluminum because of its high 


strength and light weight. Lubri- 
cants were used to provide smooth 
guiding surfaces for the alumi- 
num partitions. 

In spite of the good tensile 
strength of this aluminum alloy, a 
high percentage of retainer parti- 
tions broke under the force of 
shell casings entering the parti- 
tions for storage. Efforts to solve 
the problem by increasing cross 
section were unsatisfactory be- 
cause of the resulting increase in 
weight. 

A material for this part would 
have to have high impact and 
flexural strength, be lightweight, 


New design. 


have a smooth external guiding 
surface, and be able to withstand 
temperatures from —65 to 165 F 
to prevent breakage of the part 
and subsequent jamming of the 
system. The material would also 
have to be low in cost and easy to 
fabricate. 

Nylon, TFE and CFE resins 
were considered as possible mate- 
rials for the part. TFE resin could 
not be molded into the configura- 
tion of the part. Nylon was 
chosen over CFE because of its 
higher __ tensile and flexural 
strengths, and its lower cost. 

Although aluminum has greater 
tensile strength than nylon, ny- 
lon’s resiliency is better for this 
application since the plastics par- 
titions can handle slight variances 
in round diameters without bind- 
ing or breaking. Also, the low 
friction characteristics of nylon 
provide an excellent guide surface 
without lubrication. Environmen- 
tal tests show that the nylon par- 
titions retain their strength, elas- 
ticity and surface finish over the 
temperature range of —65 to 165 F 
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"SILICONE 
FLUID 


SAVES POWER; STOPS NOISE 


The ever increasing number of acces- 
sories on present day cars compels auto- 
motive engineers to look constantly for 
ways of effecting horsepower savings 
and, at the same time, improve per- 
formance. An excellent example of 
power saving equipment is the silicone 
fluid-containing, Viscous Fan Drive made 
by Eaton Manufacturing Company. 


Guide To Silicone Dielectrics 


Whether your field is electrical or elec- 
tronic, you will find this 12-page guide 


The Problem: Conventional fan drives use 
most horsepower at engine speeds when 
cooling is needed least. At low road 
speeds, need for fan cooling the motor 
is greatest. At high speeds, ram air helps 
cool the radiator and cooling require- 
ments are lower. 

The Solution: A fan that provides in- 


creased air flow at low speeds and reduces 





to “Silicones as Dielectrics” an inval- 
uable reference. Just off the press, this 
current revision is designed to help you 
select silicone products that will in- 
crease the reliability and versatility 
of your designs. 


Arranged for easy reference, this bro- 
chure is a guide to more specific product 
information . . . gives general properties 
and uses of: rigid and resilient molded 
parts, laminates, tapes, flexible and rigid 
sheeting, surface coatings, wire coverings, 
fillers, impregnants, sealers and encapsu- 
lating compounds. Reliable laboratory 
data backed by actual field experience is 
provided for each physical form. 


This profusely illustrated guide to sili- 
cones as dielectric materials will simplify 
your selection of the best silicone product 
for each application. To obtain your per- 
sonal copy, please circle 


it at high speeds. This is effectively accom- 
plished through a fan drive with a silicone 
fluid coupling interposed between the 
drive pulley and the fan. 

The Result: At low speeds, the silicone 
fluid coupling acts as a direct drive. As 
engine speed increases, controlled slippage 
occurs causing the fan to be held at a 
speed predetermined to give peak effici- 
ency. This speed is also below the rpm 
at which objectionable noise occurs. 
Thus the Eaton Viscous Fan Drive with 
Dow Corning silicone fluid makes more 
horsepower available by cutting power 
requirements, and reduces fan noise at 
cruising speeds. This unit makes it possible 
to increase cooling capacity at idle or low 
speeds through the use of larger fans or 
higher fan-to-engine speed ratios. 

Dow Corning silicone fluids are specified 
for this and many other automotive, 
marine, aircraft and missile accessories 
because they possess the unique combina- 
tion of properties: exceptionally resistant to 
oxidation and to breakdown due to shear; 
do not gum, evaporate, thicken or thin. 
Available in many viscosities, they retain 
near-constant viscosity—show little change 


due to temperature variations. No. 633 


Increase Life, Keep Weight Low 
Heat cycling and temperatures as high 
as 1000 F don’t impair the effectiveness 
of silicone-glass laminated parts. What 
better proof of their heat stability than 
this successful use on torches produced 
by Arcair Co., Lancaster, Ohio? 


laminated 
(Cont. Pg. 2) 


Arcair has used silicone resin 
insulating parts on all its 


SEE US AT BOOTH 1510 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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MORE DURABLE OVEN SEAL 


Rubber gaskets and seals for ovens, 
frypans and other “hot” appliances re- 
quire an extra margin of durability. 
Designers are delivering this durability 
and the extra consumer-appeal that 
goes with it by specifying Silastic®, the 
Dow Corning silicone rubber. 


The smart, new Tappan “400” series kit- 
chen range of the newer models 
utilizing silicone rubber. Strikingly new in 
design, and available as both built-in and 
free standing models, this range features 


is one 


durable Silastic oven door gaskets which 
housewives can easily remove for clean- 
ing and re-install. 

Tappan designers chose Silastic because it 
efficiently seals in heat and stays new look- 
ing longer than other rubbery materials. 
Serviceable at temperatures up to 500F, 
the silicone rubber door gaskets can be 
retain their original resili- 
ency, shape and appearance despite re- 
peated exposure to high heat and any 
number of washings. No. 635 


expected to 





SILICONE GLASS (Continued) 

torches for over four years. According to 
the designers, the use of silicone-glass parts 
increased the life and reli- 
. helped keep 


has materially 
ability of these torches 


torch weight to a minimum. 


The laminated parts are used as electrical 
insulation on the torch heads where weld- 
ing currents 1400 amperes or 
higher and temperatures are in the range 
of 1000 F. The torches are ordinarily used 
for five-minute periods followed by a brief 
respite. They are frequently employed 
around the clock, particularly in heavy- 
duty foundry operations. 


range to 


feature a sili- 
the hand- 
piece to protect the operator against near 
600 F heat. here vary 
in thickness from 1 8 inches. 


The Arcair torches also 


cone-glass laminate sleeve as 
Laminates used 


16 to 1 


Arcair not only proved silicone-glass super- 
ior to loaded phenolics and other mate- 
rials as an material . . . but 
found that its strength-to-weight ratio at 
high temperatures (greater than many 
light metals) helped keep the torches as 
light as possible. The company produces 
a complete line of torches for applications 
ranging from foundry operations to light- 
No. 636 


insulating 


duty maintenance. 








new literature 
and technical data 
on silicones 


Performance Proved Dow Corning silicone lubri- 
cants can help you solve problems created by 
adverse operating conditions. Designed for reli- 
able service over wide temperature spans, Dow 
Corning silicone lubricants are used in applica- 
tions ranging from food freezers to core oven 
conveyors — at temperatures as low as —100F, 
as high as +500F. General properties and 
applications for silicone oils and greases are 
compiled in an 8-page brochure. No. 637 


Syl-off Saves — Packages designed for sticky 
products can now couple new functionality with 
attractiveness through the use of Syl-off coated 
papers, paperboard, liners, wrappers, and inter- 
leaving. Syl-off, the Dow Corning silicone paper 
coatings, provide the fastest, easiest release pos- 
sible for sticky products from asphalt to rubber. 
For more information on properties, applications 
and sources of supply, circle 


fe 


A Handy Key that might open the door to effect- 
ive solutions to your design problems — the 
cross-indexed Reference Guide To Dow Corning 
Silicones. This 16-page brochure details proper- 
ties and enumerates uses of the many different 
types of products designed for diverse applica- 
tions — for example, fluids, dielectrics, protective 
coatings, release agents, water repellents and 
Silastic, the Dow Corning silicone rubber.No. 639 


sd 


A Service Designers Couldn’t Give — mainte- 
nance. Specifying silicone based paints for the 
products you design cuts protective mainte- 
nance costs for your customers. A new brochure 
explains why silicone based paints last longer 
— contains case histories illustrating the pro- 
tection given against weathering, the resistance 
offered against corrosion, and the increased heat 
stability available through the use of silicone 
based paints. No. 640 
* 


Rubber From Rock, a full color sound movie, 
points up ways you can use silicone rubber to 
improve performance and design of mechanical 
and electrical equipment. It explains how Silastic, 
the Dow Corning silicone rubber made from 
quartzite, retains its rubber-like properties from 
—130 to over 500 F in automotive, aircraft and 
industrial applications. No. 641 
o 


Keep ‘Em Cool with Silicone Fluids. Designers 
of electronic assemblies are using silicone fluids 
as dielectric coolants to solve problems created 
by extreme environmental conditions and min- 
iaturization in control circuitry of aircraft, mis- 
siles, submarines, and industrial communication 
A data sheet contains complete infor- 


No. 642 


systems. 
mation for designers. 
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Wrought Al-Mg-Si and Al-Zn-Mg Alloys—a Materials Data Sheet 





Type > 


6061 


6063 


7075 1079 





COMPOSITION, % 


Mg 0.8-1.2, Si 0.4-0.8, 


0.40 





PHYSICAL PROPERTIES 
Density, |b/cu in 
Melting Temp Range, F 
Ther Cond (77 F), Btu/hr/sq ft/ 
°F /ft 
Coef of Ther Exp, per °F 


68-572 F..... 


Specific Heat, Btu/Ib/°F.......... 
Elec Res (68 F), microhm-cm..... 


0.098 
1080-1200 


99 


13.0 x 10-* 
14.1 x 10-* 
0.23 
3.8 (0) 





MECHANICAL PROPERTIES 
Mod of Elast in Tension, psi 
Ten Str, 1000 psi 

Annealed (0) 
Heat Treated ; 
Yid Str (0.2% offset), 
Annealed (0).. 
Heat Treated 
Elong (in 2 in.), % 
Annealed (0) 
Heat Treated 
Hardness (Brinell 
Annealed (0 
Heat Treated 
Endurance Limit, 1000 psi 
Annealed (0 
Heat Treated 
Shear Str, 1000 psi 
Annealed (0)... 
Heat Treated 


FABRICATING PROPERTIES 

Annealing Temp, F 
Solution Temp, F airiie ook Gl 
rer 
Machinability* 
Relative Weldability* 

Torch 

Inert Arc 

Elec Res 


10.0 x 10° 


18 
35 (T4), 45 (T6) 


8 
21 (T4), 40 (T6) 


25 
22 (T4), 12 (T6) 


30 
65 (T4), 95 (T6) 


9 
14 (T4), 14 (16 


12 
24 (T4), 30 (T6) 


775 
970 
340 

B (T4, T6) 


4 
A 
A 





CORROSION RESISTANCE 


AVAILABLE FORMS 


Sheet, plate, wire, rod, 
bar, pipe, tubing, rolled 
and extruded shapes 
forgings 


Transportation equip- 
ment, heavy duty struc- 
tures, marine uses, pipe, 





furniture 


Cr 0.15-0.35, Cu 0.15- 


Mg 0.45-0.9, Si 0.2-0.6 | Zn 5.1-6.1, Mg 2.1-2.9, | Zn 3.8-4.8, Mg 2.9-3.7, 


Cu 1.2-2.0, Cr 0.18-0.40 | Cu 0.4-0.8, Mn 0.1-0.3, 


Cr 0.1-0.25 





0.098 
1140-1205 


111 


13.0 x 10-* 
14.2 x 10-* 





10.0 x 10° 


13 
25 (T4), 35 (T6) 


7 
13 (T4), 31 (T6) 


22 (T4), 12 (T6) 


25 
—, 73 (T6) 


8 
—, 10 (16) 


10 
—, 22 (T6) 


775 
350-450 
B (T4, T6) 
A 
A 
A 


Compared with other aluminum alloys, these alloys 
have high resistance to rural atmospheres, good re- | 
sistance to industrial and marine atmospheres. 
gree and nature of attack in other environments is 
greatiy influenced by heat treatment. Clad alloys 
have corrosion resistance of the cladding alloy 


De- 


Extruded shapes, tube, 
pipe 


Pipe, railings, hardware, 
architectural uses 


0.101 
890-1180 


0.099 
900-1180 
70 (T6) 70 (T6) 
12.9 x 10-* 
14.4x 10° 


0.23 
5.7 (T6) 


13.1 x 10-¢ 
14.2 x 107 





5.5 (T6) 


10.4 x 10° 10.3 x 10¢ 
33 — 
83 (T6) 78 (T6) 
15 — 
73 (T6) 68 (T6) 
17 


11 (T6) 14 (T6) 


145 (T6) 


60 
150 (16) 


23 (T6) 23 (T6) 


22 
48 (T6) 


45 (T6) 


830 
240-250 
A (T6) 





D 
C 
C 


Compared with other aluminum alloys, these alloys 
have good corrosion resistance to rural atmospheres 
but are attacked by industrial and marine atmos- 
pheres. In other environments, they are generally 
less corrosion resistant than other wrought aluminum 
alloys and are frequently clad. Clad alloys have 
corrosion resistance of the cladding alloy 


Sheet, plate, wire, rod, 
bar, extruded shapes, 
tube, pipe, forgings 


Forgings, extrusions, 
sheet, plate 


Structural parts for aircraft 





* Letter A indicates most favorable, B less favorable, etc. Relative to aluminum alloys only. 


€ For more information, circle No. 535 
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QUALITY CONTROL 
PLUS SAVINGS Value analysis 


suggested the use of a dlie-pressed forging. The result: 


an 85% cost reduction and a stronger, tougher part. 


iA 


SWITCH BLADE in overspeed limiting device on large General 
Electric motor-generators was originally an assembly A—an arm 
brazed to a brass casting which was machined, slotted, and 


drilled. After review in the company’s Value Analysis program, 


The superior strength of twice-wrought metal made possible a 
one-piece part. The excellent finish and consistent dimensional 
accuracy of the die-pressed forgings eliminated all machining 
but the drilling operation. The over-all cost is 15% of the origi- 
nal part. 


assembly was re plac ed by Anaconda die-pressed brass forging B. 


VALVES FOR CHLORINE AND FLUORINE shipping containers must have unusual 
corrosion resistance and high strength. Superior Valve & Fittings Co., 
Pittsburgh, specialists in handling halogens, looked for a forging alloy 
that would be suitable. American Brass Company metallurgists suggested 
die pressed forgings of a slightly modified Everdur® -1014, an aluminum 

silicon bronze, for this chlorine-fluorine service, and this customer is find- 
ing wide use for it in other severe service, too. The twice-wrought metal 
of Anaconda die-pressed forgings has dense structure to prevent leaks— 
strength and toughness to take rough handling. Yet it can be machined in 


automatic-chucking machines resulting in good cost control. 


HE vital job of controlling quality and 
5 poe may be easier than you think. 
Anaconda technical specialists will gladly help 
you find the right alloy and mill form to do both. 
See your American Brass Company represen- 
tative or write: The American Brass Company, 
Waterbury 20, Conn. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ont. 5040 


DIE-PRESSED FORGINGS SPECIAL-SHAPE TUBES 
EXTRUSIONS FABRICATED METAL PARTS 


products of 


ANACONDA’ 


made by The American Brass Company 


For more information, turn to Reader Service Card, circle No. 465 
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High temperature resistance of graphite cloth is graphically shown by 


this demonstration in which an oxyacetylene 


torch burns right through a 


stainless steel mesh but only causes a glow on the new cloth. 


High Temperature Fibers, Felts 
Now Made of Pure Graphite 


@ Graphite textiles, in almost any 
form desired—fiber, yarn, braids, 
felts or woven fabrics—can now 
be produced. 

Fibers in such textiles are 
99.9% pure graphite. Their crys- 
talline structure is similar to 
that of conventional manufactured 
graphite. Thus the flexibility of 
textiles is now coupled with the 
high temperature strength, chem 
ical inertness, high electrical and 
thermal conductivity, and _ self- 
lubricating 
graphite. 

Fabrics and fibers are available 
in developmental quantities from 
National Carbon Co., Div. of 
Union Carbide Corp., 30 E. 42nd 
St., New York 17. Developmental 
price is $1.50 per sq ft. 

The starting material for the 
graphite textile is a synthetic 
fiber, such as rayon. Graphite 
fibers can be produced directly 


characteristics of 


from the rayon fiber, or the fiber 
can be twisted, felted or woven, 
before graphitizing, into the end 
textile form desired. The organic 
fiber or fabric is then processed 
at temperatures on the order of 
5400 F to graphitize the fiber and 
form the finished graphite textile. 
Properties 

Graphite fibers have the same 
basic properties as conventional 
manufactured graphite. Individ- 
ual graphite yarns have shown 
tensile strengths as high as 15,000 
psi. Properties of fabrics, of 
course, depend on the type of fiber 
and weave. 

Like conventional graphite, 
graphite fibers increase in 
strength with temperature up to 
a maximum at about 4500 F. At 
about 750 F and higher, the mate- 
rial must be protected from oxida- 
tion. Graphite does not melt, but 
sublimes at about 6600 F. 


Graphite is unaffected by low 
temperatures. Consequently, graph- 
ite fabrics are as flexible at the 
320 F temperature of liquid 
nitrogen as they are at room tem- 
perature. 

Graphite is extremely resistant 
to thermal shock because of its 
low thermal expansion and high 
thermal conductivity. It has good 
electrical conductivity, good nu- 
clear moderating properties, and 
a low neutron-capture cross sec 
tion. It is resistant to practically 
all acids, alkalis and organic com- 
pounds, except those that are 
highly oxidizing. 

Applications 

One of the most promising ap 
plications for graphite fabrics is 
as a reinforcing material for 
plastics, ceramics or refractories 
for high temperature uses, such 
as rocket nozzles and nose cones. 

Potential chemical uses include 
bag-type filters for hot non-oxidiz- 
ing gases; components for han- 
dling fluids; electro- 
static precipitators; high temper 
walls; and flame 


corrosive 


ature curtain 
arresters. 

Electrical applications may in- 
clude resistance heating elements, 
both for industrial high tempera- 
ture use and for low temperature 
space heating. Electrical connec- 
tors can be provided by metal 
plating, spraying or vacuum depo- 
sition. 

Mechanically, the combination 
of high temperature strength and 
self-lubricity may make the mate- 
rial useful for valve packing and 
gasket materials for high temper- 
ature seals such as those required 
in jet engines. 

(more What's New on p 150) 
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Fig 1—Stress-rupture properties of 


Alloys AF-71 and D-979 compared 
to those of three other high tempera- 


fure alloys. 
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Fig 2—Yield strength (0.2% offset) of Alloys AF-71 and P-979 compared to 
that of three other high temperature alloys. 


Two New Superalloys for High Temperatures 


Tensile 
strength 


Yield strength 
(02% offset) 


Stress, \000 psi 
$ 


Yield strength 
(002% offset) 


Reduction of 
ore, % | 





Elongation, 
% 





Oo 10 20 30 40 
Cold Reduction, % 
Fig 3—Effect of cold rolling on 


room temperature tensile properties 


of Alloy AF-71. 


Turbine wheel is made of alloy D-979. 


@ Two new superalloys, which are 


said to have excellent properties 


at high temperatures, have been 
developed by Allegheny Ludlum 
Steel Corp. The alloys, designated 
D-979 and AF-71, were developed 
primarily for aircraft gas tur- 
bines, but are also suggested for 
use in missiles, airframes and 
commercial turbines. 

Both of the superalloys are pre- 
cipitation hardening and _ are 
available in the form of billet, 
bar, wire, sheet, strip and foil. 
Alloy AF-71 is melted by a con- 
ventional are process, and alloy 
D-979 is produced by Allegheny’s 
vacuum consumable-electrode re 
melting process. 

Alloy D-979 

Developed specifically for pro- 

duction by the vacuum consum- 


Curtiss Wright Corp 


able-electrode remelting tech- 
nique, this alloy is essentially an 
iron-nickel-chromium-base austen- 
itic alloy (see Table 1). It is 
made precipitation hardenable by 
additions of titanium and alu- 
minum, and solution-strengthened 
with molybdenum and tungsten. 

Properties—According to Alle- 
gheny, tensile and stress-rupture 
properties of D-979 are equal or 
superior to those of the commonly 
used nickel-base, precipitation 
hardening, high temperature al- 
loys (see Fig 1 and 2). Major 
advantage of this alloy (for use 
as shafts and disks in aircraft 
gas turbines) is its combination 
of high tensile properties, excel- 
lent stress-rupture properties, and 
producibility in large sizes (thus 
far, ingots up to 20 in. in dia and 
weighing up to 5500 lb have been 
produced). 

Tensile and stress-rupture prop- 
erties of heat treated sheet, bar 
and forgings are given in Tables 
2 and 3. 

Fabrication Alloy D-979 is 
readily forged and welded. AIl- 
though sheet material is more 
easily welded than plate (stress 
rupture and tensile tests on 
welded sheet show joint efficien- 
cies of 95 to 100%), plate mate- 
rial up to 5g in. thick can be satis- 
factorily welded by the tungsten 
electrode, inert-gas shielded tech- 
nique. 

Heat treatment — The heat 
treatment for Alloy D-979 varies 
according to whether 1) opti- 





mum tensile plus creep-rupture 
strength or 2) maximum creep- 
rupture strength alone is desired. 
For optimum tensile plus creep- 
rupture strength, the alloy is solu- 
tion treated 1 hr at 1850 F, oil 
quenched, then double aged by 
holding 6 hr at 1550 F, air cool- 
ing, holding 16 hr at 1300 F, and 
air cooling. For maximum creep- 
rupture strength alone, the alloy 
is solution treated 1 hr at 2050 F, 
oil quenched, then double aged by 
holding 8 hr at 1550 F, air cool- 
ing, holding 16 hr at 1300 F, and 
air cooling. 

According to Allegheny, the 
rapid cooling from 1850 or 2050 F 
dissolves both the age harden 
ing constituents and the solid so- 
lution strengthening elements. It 
also puts the alloy in its most 
formable condition and gives it its 
lowest hardness. Holding 8 hr at 
1550 F during the double aging 
treatment insures that precipita- 
tion will occur primarily at grain 
boundaries and thereby provide 
high ductility. 

Alloy AF-71 

This alloy, developed under an 
Air Force contract, is essentially 
an iron-manganese-chromium, age 
hardening, austenitic alloy. It is 
stabilized with additions of car- 
bon and nitrogen, and strength- 
ened with molybdenum, vanadium 
and boron (see Table 1). 

Properties—According to Alle- 
gheny, tensile and stress-rupture 
properties are superior to those of 
other more highly alloyed mate- 
rials (see Fig 1 and 2). The alloy 
maintains its strength at temper- 
atures as high as 1500 F and, un- 
like other precipitation hardening 
materials, does not exhibit a 
sharp drop-off in strength above 
the over-aging temperature. It 
can be cold worked to tensile 
strengths above 200,000 psi (see 
Fig 3), and properties of the cast 
alloy are said to be equal to or 
better than those of the wrought 
material. Thus far, AF-71 has 
been cast in ingots up to 23 in. 


square and weighing 6300 lb. 
Major advantage of this alloy 
for high temperature turbines is 
its combination of good high tem- 
perature strength, low alloy con- 
tent and excellent forgeability. 
Tensile and stress-rupture prop- 
erties of sheet, bar and forgings 

are given in Tables 2 and 3. 
Heat treatment—Standard heat 
treatment for AF-71 involves so- 
lution treating 1 hr at 2050 F, 
water quenching, then aging 32 

hr at 1325 F and air cooling. 
(more What’s New on p 152) 


TABLE 1—COMPOSITION OF 


NEW SUPERALLOYS (“,) 





Alloy > 


D-979 


| 


| 
| 


AF-71 





Carbon 
Manganese 
Silicon 
Chromium 
Nickel... 
Molybdenum 
Tungsten 
Titanium 
Aluminum 
Nitrogen 
Boron 

Iron 


0.05 
0.30 
0.30 
15.0 
45.0 
4.0 
4.0 
3.0 
1.0 


0.01 
Bal 





| 


0.25 
18.0 
0.30 
12.5 


3.0 


0.20 
0.20 
Bal 





TABLE 2--TENSILE PROPERTIES OF NEW SUPERALLOYS 





Alloy, Form =» 


Alloy D-979* 


| 


Bar Forgings 


Sheet 


Alloy AF-71> 


Bar 


Forgings 





ROOM TEMPERATURE 
Tensile Strength, 1000 psi 
Yield Strength, 1000 psi 

0.02% Offset 

0.2% Offset 
Elongation, % 
Reduction of Area, % 

1300 F 
Tensile Strength, 1000 psi 
Yield Strength, 1000 psi 

0.02% Offset 

0.2% Offset 
Elongation, % 
Reduction of Area, % 





200 195 


14 
17 


17 
34 


126 128 
88 
114 
22 
42 


88 
114 
16 
26 


148 
84 


18 


159 
84 


24 
37 


148 


17 
100 
19 
20 





aHeat treatment: 1 hr at 1850 F, oil quench, 


bHeat treatment: 1 


6 hr at 


TABLE 3-STRESS-RUPTURE PROPERTIES OF NEW SUPERALLOYS 


1550 F, air cool, 16 hr at 1300 F, air cool 
hr at 2050 F, water quench, 32 hr at 1325 F, air cool 





Alloy, Form =» 
Stress, 
1000 
psi 


Alloy D-979* 


Stress, 
1000 
psi 


Bar | Forgings 


Alloy AF-71> 


Bar 


Forgings 





1200 F 
Time to Rupture, hr 
Elongation, % 
Reduction of Area, % 


1350 F 
Time to Rupture, hr 
Elongation, % 
Reduction of Area, % 


57 
57 
57 
1500 F 
Time to Rupture, hr 
Elongation, %. . 
Reduction of Area, % 


35 
35 
35 








127 


10.2 


70 
70 
70 


125 
9.0 
9.0 


4.4 
9.4 


202 97 


2.2 


82 
5.2 


98 
4.2 
9.4 


20 
20 
20 








234 
19.0 
53.0 


209 
15.8 
42.9 





aHeat treatment: 1 hr at 2050 F, oil quench; 8 hr at 1550 F, air cool, 16 hr at 
1 hr at 2050 F, water quench, 32 hr at 1325 F, air cool. 


bHeat treatment: 


1300 F, air cool. 





Highly Fluorinated Rubber 
May Compete with Viton 


@ A new fluorinated elastomer 
now joins five other materials in 
this newest family of rubbers de 
veloped to withstand corrosive 
fluids and extremes of tempera- 
ture. The rubber is called Fluorel 
and is available from the Chem 
ical Div. of Minnesota Mining & 
Mfg. Co., 900 Bush Ave., St. Paul 
6, Minn. It sells for $15 per lb. 

The developer has not revealed 
composition of the material, ex 
cept to state that it is a fully sat 
polymer con- 


urated fluorinated 


taining more than 60% fluorine 


by weight 


and  petroleum-base 





Fluoroelastomers— 


How Do They Rate? 


Since the spring of 1957 a 
great deal of evaluation work 
tatus of the 
various fluoroelastomers Prop 


has clarified the 


erties of five types were first re 
ported in M/DE, July °57, p 90 
Here’s how they rate at pres 
ent: 

1. Viton-type elastomer is the 
combined heat 
From the 
property data presented here, it 
appears that 3M’s Fluorel can 


front runner fo1 


and fluid resistance 


be classed in the same family as 
Viton. On the other hand, it now 
ooks as though Viton is not so 
good in radiation esistance 
irradiation seems to produce an 
embarrassingly high compression 
set. 

2. LS-53 the fluorosilicons 
rubber—seems the best avail- 
able material at present for use 
in jet aircraft fuel and hydrau 
lic systems. In these applica 
tions LS-53 has the 


temperature and fluid resistance 


required 


to meet current needs. 
3. Kel-F 


marily used for its matchless 


elastomer is pri 


resistance to red fuming nitric 
acid. 

4. Of the other two fluoro- 
elastomers reported two years 
ago, Fluoro-Rubber 1F4 seems 
to be out of the running, where 
as fluorinated polyester has defi 
nitely dropped from sight. 





The new elastomer will prob 


ably be most competitive with 
Du Pont’s Viton (a linear copoly 
vinylidene fluoride and 


Compara- 


mer of 
hexafluoropropylene ). 
tive data on the properties of the 
two materials are given in Table 1. 
Many potential uses 
Aircraft, missiles—Since Fluo- 
rel has good resistance to diester 
lubricants, 
hydraulic fluids, aromatic fuels, 
hydrogen peroxide and red fum- 
ing nitric acid, it should find use 
in many aircraft and missile 
parts, including mechanical seals, 
fuel cells, fire walls, air ducts, hy- 
draulic hose and sealants. 
Chemical equipment The de- 
veloper says Fluorel has potential 
use as o-rings, lip seals, shaft 
seals and liners in pumps trans- 
ferring all industrial 
chemicals. The fluorinated rubber 


types of 


may also be useful for seals and 


diaphragms in metering pumps 
handling highly aromatic automo- 
tive gasolines. 

Automobiles—In spite of Fluo- 
rel’s high price, 3M believes its 
chemical and thermal 


compression set may 


stability 
and low 
make it useful for such automo- 


(continued on p 154) 


TABLE 1—PROPERTIES OF TWO 
FLUOROELASTOMERS COMPARED 





Type Viton  Fluorel 





ORIGINAL MECHANICAL 
PROPERTIES 
Tensile Strength, psi 
Elongation, % 
Hardness (Shore A, 77 F) 


LOW TEMPERATURE 
PROPERTIES 
Brittle Point, F 
Gehman Tyo, F 


AFTER AGING IN RED 

FUMING NITRIC ACID 
Ten Str Chg, % 
Elong Chg, % 
Volume Chg, % 


AFTER AGING IN JP-4 
FUEL* 
Ten Str Chg, % 
Elong Chg, % 
Volume Che, % 


AFTER AGING IN CARBON 
TETRACHLORIDE 

Ten Str Chg, % 

Elong Chg, % 

Volume Chg, % 


AFTER AGING IN OS-45 
FLUID» 

Ten Str Chg, % 

Elong Chg, % 

Volume Chg, % 


AFTER AGING IN ASTM 
NO. 3 OIL 

Ten Str Chg, % 

Elong Chg, % 

Volume Chg, % 








Aged 7 days at rm temp 
Aged 7 days at 400 F 
Aged 7 days at 300 F 





Flexible cast iron pipe. 

Tungsten keeps its 
strength at 3600 F 

New nylon resin for 
complex extrusions ... 


Frosty-finished steel 
used as auto trim 

Six new tapes for 
electrical uses 


Unvulcanized urethane 


Titanium forgings for 
aircraft, turbines . 


Fibrous silicone is 
stronger than sponge 

Polyester resin 
withstands 500 F 





resists tearing, ozone... 


MORE WHAT'S NEW IN MATERIALS 


158 Synthetic textile fibers 


resist acids, alkalis 
Explosive forming 
Electrical insulation 

stable up to 1550 F .... 176 


Vinyl sheeting has high 

impact strength 178 
Brazing filler metals 

for high temperature... 180 


Tough plastics parts..... 182 
Reinforced plastics at 
3,000 to 25,000 F . .. 184 
Underplate of iron gives 
pit-free ‘chrome’ 202 
Ceramic coatings 
withstand 3000 F 
Other news... . 
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oe lLiOw ... faticue testing 


= with infinitely variable 
_ stroke and frequency 
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NEWLY AVAILABLE from Riehle, this 
Losenhausen hydraulic fatigue testing 
machine permits complete load and 
cycle flexibility. Consisting of a con- 
sole, pulsator and loading unit 
cylinder, the Losenhausen machine 
generates strokes up to 10” at low 





frequencies and modest strokes can be 
accommodated at frequencies ap 
proaching 1000 cpm. 


The console measures and indicates 
the load developed on each cycle, as 
either fluctuating in tension or com 


LOSENHAUSEN Yt FATIGUE TEST Sean 4 i : . — 
NG MACHINE WITH PROGRAMMER pression or as alternating between 





maximum compression and tension. 


OTHER RIEHLE A programmer that automatically controls frequency, load and stroke can also 


TESTING MACHINES: be supplied. Another valuable Losenhausen advantage, this precise method ot 


setting up tests save time and eliminates step-by-step errors. 


Hydraulic and Screw Power 
Universal Testing Machines, FOR ENTIRE ASSEMBLIES 
Construction materials, Im- 
pact, Brinell, Torsion, Hori- 
zontal Chain, Rope and Cable 


Testing Machines, Portable 
Rock- Standard machines have dynamic capacities ranging from 12,000 to 200,000 

pounds. Machines of higher capacity are special. General purpose testing 
‘apacities from 2,000 to 100,000 pounds. 


Simply through the use of general purpose testing cylinders, the Losenhausen 
machine can fatigue test full-scale assemblies and large components. These 
cylinders apply individual loads at various points. 


Hardness Testers for 


well Readings, Etc. ; ‘ 
cylinders are available in dynamic « 


For more information, circle No. 376 
MAIL COUPON TODAY FOR ADDITIONAL INFORMATION 


RIEHLE TESTING MACHINES 


oe ® Division of American Machine and Metals, Inc. 
Dept. MD-559, East Moline, Illinois 
ie e TESTING MACHINES Please send free catalog on Losenhausen Fatigue Testing 
Machines. I'd also like information on . 
A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


"One test is worth a thousand expert opinions” 
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l 1 
250 350 450 
Temperature, F 
Fig 1—Compression set of a Fluorel 
compound after aging 70 hr at vari- 
ous temperatures. 


tive parts as brake cups and trans- 
mission seals. 
Properties 
One of the most important proper- 
ties of the elastomer for mechanical 
goods is its good resistance to com- 
pression set. Fig 1 shows compres- 
sion set of a Fluorel compound after 
aging 70 hr at various temperatures. 
A summary of 3M’s findings so 
far: 
1. Thermal stability—Fluorel com- 
Your parts last longer when they're pounds can be used continuously at 
— temperatures above 400 F without 
marked degradation of either molec- 


SHENANGO CENTRIFUGAL CASTINGS (2% or cosci mcvncn 
properties. As temperatures increase 


to 500 and 600 F, the compounds 
show significant changes in hardness 
Your machine parts, ferrous or non-ferrous, are subject to and elongation. 

2. Low temperature properties— 
Fluorel compounds tend to stiffen 
Shenango’s centrifugal casting process insures longer life rapidly at 0 F, which approximates 
; sa the glass transition temperature for 
because of finer, more uniform, pressure-dense grain to begin this copolymer. Thin sections may be 

with . . . free of inclusions, porosity, blowholes and other bent without cracking at —50 F. 
8. Chemical resistance — Properly 
cured Fluorel compounds show ex- 
Shenango’s modern and fully-equipped shops will supply cellent resistance to & wide variety 
' : : 7 : / of hot oils, fuels, organic solvents, 
you with ferrous or non-ferrous symmetrical parts in virtually and strong inorganic acids and 


stress, strain and friction, day after day, year after year... so 


specify Shenango . . . and see what a difference this makes! 


weakening defects. Then, far less machining is needed and 


your part is stronger ...to last and last and last! 


any shape or size . . . rough, semi-machined or precision- bases. Low-molecular-weight car- 
bonyl or carboxyl compounds, such 
as organic acids, ketones, aldehydes 
Furnace Company, Dover, Ohio. and ethers, are excellent solvents for 
. the raw gum and cause excessive 
swelling of the vulcanizates. Table 2 
shows the volume swell and tensile 
properties of a Fluorel compound in 
various types of chemical compounds 
CENTRIFUGAL after 7-day immersion. 
CASTINGS 4. Weather, ozone resistance— 
The fluorinated rubber shows no 
change in physical properties after 
COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES one year of outdoor exposure in an 
MONEL METAL + NI-RESIST + MEEHANITE’ METAL + ALLOY IRONS industrial atmosphere. A Fluorel 


finished to your most exacting specifications. For full details, 
write: Centrifugally Cast Products Division, The Shenango 


For more information, turn to Reader Service card. circle No. 377 
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DIVISION 


water-lubricated G RA fd a i 


(CARBON-GRAPHITE) 


bearings in “canned” motor pumps 


give exceptional performance in 


high-pressure, high temperature 


Special hermetically sealed motor-pumps, known 
also as “canned” motor pumps, were developed 
by Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. These same 
pumps have proven a convenient means of pump- 
ing high temperature fluids for a number of 
nuclear reactors and other high pressure, high 
temperature fluid applications. 


The thrust bearing utilized in the “canned” motor 
pump is a self-equalizing, water-lubricated, 
pivoted-pad bearing with inserted GRAPHITAR 
bearing surfaces. The radial sleeve bearings are 
also made of GRAPHITAR and are designed to 
be lubricated by the pumped fluid only . . . in 


the case of pumps used in nuclear reactors, only 


THE WICKES 


fluid systems 


Grete aa 


radioactive hot water is employed as lubrication. 


GRAPHITAR is utilized extensively in tough 
applications because of its many unusual proper- 
ties. It is non-metallic, resists chemical attack, has 
self-lubricating properties, a low coefficient of fric- 
tion, is mechanically strong, hard as steel and 
lighter than magnesium. GRAPHITAR will not 
warp and shows no expansion or contraction in 
extreme temperature changes. 


This versatile engineering material, 
GRAPHITAR, may well solve one of your 
difficult design problems. For further in- 
formation on GRAPHITAR and its many 
applications, send for our engineering 
manual No. 20. 


SAGINAW 3, 


MAY, 1959 


THE UNITED STATES GRAPHITE COMPANY 


CORPORATION, 
GRAPHITAR® cargon-crarHite © GRAMIX® powoeReo meTAL PARTS © MEXICAN® crapnite Prooucts © USG® prusnes 


MICHIGAN 
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To Get 

The Grain 

ML 2 fi 

The Strain WwW ; Ss mie 


200 hr. 

5. Electrical properties—The fluo- 
roelastomer has electrical properties 
comparable to those of electrical- 
grade vinyl chloride polymers. The 
fluorinated elastomer performs best 
in low voltage, low frequency appli- 
cations where chemical and thermal 
stability are required. Table 3 shows 
the electrical properties of an amine- 
cured Fluorel compound. 

6. Flammability — Because of its 


WRM PRECISION Me 
ANNEALED SPRING TEM- > Mi TABLE 2 EFFECTS OF 
PER PHOSPHOR BRONZE FLUIDS ON FLUOREL* 





Ten 
Str Elong Vol 
Fluid # Chg Chg, Chg, 

17 07 07 


0 


4. Upper photomicrograph 
shows the fine even, grain 
structure resulting from WRM SOLVENTS 
precision annealing. This Acetone, 77 F 1374.0 
structure gives the metal up to Aniline, 77 F ~17 +5.0 
30% greater fatigue life plus Benzene, 77 F 2) +22.0 
the increased formability that Carbon Disulfide 
enables it to take the strain of ITF 5 + +3.0 


sey > P m3 —_ Cyclohexanone, 77 F +350.0 
severe bends as shown above. mag Hor 


Ethyl Acetate, 77 F +375.0 
Ethyl Alcohol, 77F |—16.5 +12. +2.0 
Petroleum Ether 
77 F c +3.0 
Trichloroethylene 
77 F 0 +6.0 








FUELS AND OILS 
GE 81406, 350 F 2 0.0 


——- ee MIL-0-5606, 350 F + 6.0 
SPRING TEMPER > : MIL-0-7808, 400 F 


PHOSPHOR BRONZE ie ape Be MIL-0-8200, 400 F 
6) Se ee _ Skydrol 500, 300 F 


ORDINARY ANNEALED 


. Tricresyl Phosphate 
For more information on 4 Lower photomicrograph 300 F 


WRM precision annealed shows coarse uneven grain Pyranol, 300 F 

phosphor bronze send for that causes the type of crack- Ref Fuel B, 77 F 

th com, Hen Sete. ing shown here. High Energy Fuel 
No. 3, 325 F 


ACIDS AND BASES 
WATERBURY ‘om F 
ROLLING MILLS, INC. “(glaial) 77 
Main Off & Plant: rms 


Waterbury, Conn. Tel. Plaza 4-5131 Hydrofluoric Acid 
8%), 77 F 

* In N.Y.C. — MUrray Hill 7-1246 By 2 AR 

* In Phila. — ADams 3-1869 77 F 


* In Chicago — SHeldrake 3-0100 oz oF 
* In Detroit — DUnkirk 6-3444 Sulfuric Acid 


(fuming), 77 F —22.6 








iSeven days immersion 
For more information, turn to Reader Service card, circle No. 397 
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New 
“washing machine” 


c 


stainless steel 


More often than not, titanium-bearing stain- 
less can hike your fabrication costs... due 
to subsurface stringers or banding that 
cause excessive scrapping of parts. At 
Eastern, however, these harmful inclusions 
come out in the ‘‘wash.”’ 


Eastern’s exclusive slag wash melting 
process produces the cleanest titanium- 
bearing stainless you can buy... excep- 
tionally free from non-metallic contami- 
nants...and at no extra cost. Eastern’s 
new high-capacity slag furnace will meet in- 
dustry’s growing demand for such titanium- 
bearing steels as 321SW, 19-9DL, A-286, 
19-9DX. Which do you need—and how fast? 


oe, EASTERN 
STAINLESS STEEL 


Baltimore 3, Maryland, U.S.A. 


For more information, turn to Reader Service card, circle No. 417 
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sO many advantages 


Glass has so many useful and desirable properties and the extent to 
which these can be varied and controlled opens up almost unlimited 
design possibilities. That’s where Kopp’s engineering service comes in. 
Whether you require explosion-proof indicator lenses, heat-resisting 
lenses for swimming pools, floodlight cover glass, or traffic control 
lenses— Kopp has the engineering experience and manufacturing know- 
how to help you meet these requirements—exactly. Write us about 
your needs. Ask for Bulletin 533-A. 


Specialists in engineered, custom-made glass 


Hopp Giass, rnc. 


Swissvale, Pennsylvania 
For more information, turn to Reader Service card, circle No. 546 
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TABLE 3 ELECTRICAL FROPERTIES 
OF FLUOREL ELASTOMER 





Volume Resistivity, ohm-cm 
50% RH 2.0 x 10% 
90% RH ia 1.5 x 10° 
Dielectric Strength (short-time), v/mil 630 
Dielectric Constant (100 cps) .. 11.4 
Dissipation Factor (160 cps) 0.0125 





high fluorine content, Fluorel does 
not support combustion. Coatings 
applied to flammable fabrics make 
them self-extinguishing. 

*. Radiation resistance—The elas- 
tomers are moderately resistant to 
gamma radiation emitted by cobalt- 
60. Table 4 shews some mechanical 
properties of a Fluorel compound 
after exposure at two dosage levels. 
Conventional fabrication 

According to the developer, the 
viscosity of Fluorel gum is designed 
to provide easy processing on con- 
ventional equipment. The recom- 
mended molding temperature for the 
elastomer is 290 to 320 F. Press- 
cured pieces require a 24-hr postcure 
at 400 F. Mold shrinkage following 
postcure averages 2%. 

Compounded Fluorel. compounds 
have been extruded successfully in 





Flexible cast iron pipe—Tubing, 
pipe (such as that shown here), 
casings, fittings and special castings 
made from a newly developed ductile 
cast iron can be bent and twisted 
without breaking. Pipe, tubing and 
other parts made of the cast iron 
are now commercially available from 
American Cast Iron Pipe Co., P.O. 
Box 2603, Birmingham 2, Ala. 

Flexible cast iron pipe and tubing 
are expected to find use in high 
pressure pumps, process equipment, 
hydraulic assemblies and _ textile 
equipment. A major application for 
the pipe will be underground gas 
and water mains. 








HARSHAWMS) O74 


BRIG = 


y~ 
. Dp 


(High Speed Copper Cyanide) 


The Cynorex process, a development of the Harshaw 
laboratories, provides a fine-grained, ductile bright 
copper deposit by the use of a single organic bright- 
ening agent, utilizing the advantages of current in- 
terruption. The addition agent is not removed by 
activated carbon and has a very wide operating 
range, resulting in greatly simplified brightness 
control. 


about cynore~x: Because Rochelle salts are not required, reduced 


chromium may be removed continuously, with 
anode and cathode efficiencies remaining at 100%. 


—— This outstanding process has a record of successful 
1. Single agent not operation, and its unusual characteristics ideally 
pone by carbon. answer your product finishing requirements with 


2. Non clo re wide operating ranges and reduced control require- 
, ‘lable to te rao 
but evailab : , 
ecial needs. 
care of sP al or solu- Contact the Harshaw Branch nearest you. Harshaw 
i ‘aaon = Representatives will be happy to discuss with you 
: xt | . 
all the application of this process in your plant. 
U e 
4. Smooth, fine grained 


deposits oy ee The Harshaw Chemical Company 
semi-bright OP 


. 1945 EAST 97th STREET e CLEVELAND 6, OHIO 

conditions. 
alts not re- Chicago 32, Illinois * Cincinnati 13, Ohio * Cleveland 6, Ohio 

5. Rochelle s er oper- Detroit 28, Michigan * Houston 11, Texas * Los Angeles 22, California 
quired for prop Hastings-On-Hudson 6, New York + Philadelphia 48, Pennsylvania 
ation. " Pittsburgh 22, Pennsylvania. 

anide decompo” 

skein ail carbonate 

buildup ot lower OPE sue 


HA sa 
ating temperatures: 


6. Less CY 


For more information, turn to Reader Service card, circle No. 432 
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NEW PRE-FINISHED 


BRASS-STEEL 
SAVES 25% OR MORE 
ON MATERIAL COSTS 


SUBSTITUTE 

FOR SOLID BRASS 
WITHOUT LOWERING 
PRODUCT 

QUALITY 


TWO GRADES: 
PREMIUM — 24’ WIDE 
STANDARD — 

32” WIDE 


Combines the Decorative Properties of 
Brass With the Economy of Steel 


Where the only BRASS you need is the brass you see, 
save 25 percent or more on material costs, reduce produc- 
tion steps with brass-plated steel. This way, the only 
BRASS you pay for is the substantial brass coating you 
really need. Big 32” wide coils — the widest ever made — 
in Standard grade, for utility or decorative uses ; 24” wide 
in Premium grade, our finest quality — an economical 
substitute for pure brass for many applications. Both 
grades are sealed with BAKEKOTE, a baked resin film. 
Mar-Not protective coating protects the pre-finished sur- 
face during fabrication. Big 24” and 32” wide coils and 
sheets — bright and satin finishes and crimps. Also stripes 
in sheets, only. 

UNPOLISHED — For those parts designed beyond the 
fabrication limits of our regular pre-finished material, 
consider unpolished Brass-Steel. Excellent for post-finish- 
ing work or for applications where high surface finish is 
not required. 
SEE NICKELOID BOOTH 1603 grnnTWiarie 

¥ 


Design Engineering Show 
Philadelphia Convention Hall May 25-28 SINCE 1898 


AMERICAN NICKELOID COMPANY 
PERU 6, ILLINOIS 
Mills: Peru, Ill. and Walnutport, Pa. — Sales Offices Throughout the U.S.A. 


For more information, turn to Reader Service Card, circle No. 388 
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TABLE 4 RADIATION RESISTANCE 
OF FLUOREL ELASTOMER 





Dosage, megareps » 





Tensile Strength, psi 
Elongation, % 

Hardness (Shore A) 
Stress at 100% Elong, psi 
Compr Set at Break, % 








a standard rubber tuber at a barrel 
temperature of 150 F and die tem- 
perature of 170 F. 

The fluoroelastomer can be bonded 
to most metals with a silicone-base 
adhesive. The standard press and 
oven curing conditions used for vul- 
canizing Fluorel result in a rubber- 
to-metal bond strength of 50 psi. 


Tungsten Keeps Its 
Strength at 3600 F 


Commercially pure tungsten is con- 
siderab'y stronger than molybdenum 
from 2500 to 3700 F, recent research 
indicates. The tensile strength of 
tungsten is approximately 49,000 psi 
at 2500 F, compared to 15,000 psi 
for unalloyed molybdenum. At 3609 
F, tungsten has a tensile strength of 
about 10,000 psi, whereas molybde- 
num has a tensile strength of about 
2200 psi. 

Both tungsten and molybdenum 
are potentially useful as structural 
materials for very high temperature 
service, but little information is 
available on their strengths at tem- 
peratures above 2500 F. 

This scarcity of information led 
Robert W. Hall and Paul F. Sikora 
of Lewis Research Center to investi- 
gate the tensile properties of these 
two metals at temperatures up to 
3700 F. Details of their work are 
presented in Memorandum No. 3-9- 
59E issued by the National Aeronau- 
tics and Space Administration. 
How materials rate 

The two researchers conducted 
high temperature tensile tests on 
sintered tungsten, arc cast unalloyed 
molybdenum, and two are cast molyb- 
denum-base alloys. Here is a sum- 
mary of what they found: 

1. An are cast molybdenum alloy 
containing 0.46% titanium and 0.07% 
zirconium had a tensile strength of 





New neoprene-jacketed 
coiled heater cord 
unharmed by 

900,000 stretches 


This new neoprene-jacketed heater cord was designed with 
a built-in coil action that eliminates tangling and tripping haz- 
ards between small kitchen appliances and connecting outlets. 
Concerned with the possible ill effects of continued flexing, the 
manufacturer subjected it to an acceptance test of 500,000 
stretch-and-recovery cycles. Following the test, a careful inspec- 
tion of the flexed sample revealed no damage to the heater cord 
no sign of failure in its neoprene jacket. 


Long-term flexibility, the subject of this test, is just one of the 
advantages offered by the neoprene jacket on this new coiled ap- 
pliance cord. Neoprene also provides good resistance to the harm- 
ful effects of heat, food chemicals, cooking oils, greases, and 
other common household agents that quickly attack ordinary 
jacketing materials. 


Neoprene synthetic rubber, made by Du Pont for 25 years, has 
become a preferred material in the design and manufacture of 
many parts used by the appliance industry. Compressible gas- 
kets, oil-resistant seals, flexible boots, durable wire jacketing 

all benefit from its unmatched combination of important 
properties. Learn more about neoprene and the Du Pont family 
of synthetic rubbers. Write to E. 1. du Pont de Nemours & Co. 
(Inc.), Elastomer Chemicals Dept. MM-5. Wilmington 98, Del. 


Neoprene-jacketed coiled cord (type HPN) can be 
repeatedly stretched to its full length without 
affecting spring-back qualities or damaging the 
neoprene jacket 


#6. u. 5. pan OFF 


Better Things for Better Living . . . through Chemistry 


NEOPRENE 
HYPALON® 


Ohi tacme =RUBBER ee 


ADIPRENE® 


Cord can be used with all hand appliances, is 
self-storing, keeps work counter area neater and 
safer. Neoprene jacket resists food chemicals, 
oils, grease, and heat 


For more information, turn to Reader Service card, circle No. 368 
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Available Now!! 


Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 


The price is right! Only 35¢ for each reprint; 4o¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. Tc 
obtain your copies, indicate in the handy coupon below the Manuals 
you want. FOREIGN ORDERS MUST BE ACCOMPANIED BY 
PAYMENT! 


Would you prefer receiving these valuable Manual reprirts auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00* per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 
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Tensile Strength, psi 





i A. i 4 
2800 3200 
Temperature, F 








Short-time tensile strength of 


recrystallized tungsten, unalloyed 
molybdenum and a molybdenum alloy 


at temperatures from 2500 to 3600 F. 


approximately 14,000 psi at 3000 F 
and 4200 psi at 3500 F. The 
strengthening effectiveness of these 
two alloying elements in molybde- 
num decreases with increasing tem- 
perature. 

2. Recrystallization at 3800 F re- 
duced the tensile strength of tung- 
sten from 49,000 to about 32,000 psi 
at 2500 F. Above 3100 F, tungsten 
recrystallized during testing and had 
approximately the same strength as 
that annealed at 3800 F prior to 
evaluation. 

3. The ductility of molybdenum 
was very high at all test tempera- 
tures. In contrast, the ductility of 
tungsten as measured by elongation 
and reduction of area at fracture 
decreased sharply at temperatures 
above 3120 F. This decrease in duc- 
tility was associated with the onset 
of intergranular cracking. 


New Nylon Resin for 
Complex Extrusions 


A new, high melt viscosity, high 
molecular weight nylon resin can be 
extruded into shapes and forms 
which heretofore had to be injection 
molded or machined. 

The resin, introduced recently by 
Spencer Chemical Co., Dwight Bldg., 
Kansas City 5, Mo. and designated 
SN 607, can be extruded into film 
as thin as 0.25 mil. In addition, the 
resin can be processed into flat film, 
pipe, tubing, rod and blow moldings. 
The key to easy processability, says 





me ata; 


GAS OR ARC WELD 
SPOT WELD 


PROJECTION WELD 


MPN WELDED TUBING 


CARBON STEEL — ALLOY STEEL — STAINLESS STEEL 


STUD WELD 


Vv oo any method 


Welding and brazing qualities, easy machining 


and workability make welded steel tubing 
readily joined by any chosen method. Uni- 
formity of wall thickness, concentricity, accu- 





BRAZING 


THREADED JOINTS racy of dimensions and surface finish add the 
plus factors that no other kind of tubing can 


=e match. This exclusive combination of character- 
; : : = istics permits you to choose any accepted method 
of joining, applicable to the steel grade. 

For easy ‘“‘fit-up” and versatility there is 


nothing that can beat Welded Steel Tubing 
from a quality tube producer. This time specify 
Welded Steel Tubing. 


TELESCOPING WRITE for Bulletin 8591 “* Welded Steel Tubing.” 


| 
cr fim 


COMPRESSION JOINTS 


zien 850 HANNA BUILDING 
CLEVELAND 15, OHIO 
s 


FLANGED JOINT 


BOLTED OR RIVETED 


* Armco Steel Corp. * The Babcock & Wilcox Co., Tubular Products Div. 
+ The Carpenter Steel Co., Alloy Tube Div. * Clayton Mark & Co. * Damascus 


; Tube Co. * Jones & Laughlin Steel Corp., Electricweld Tube Div. * National 

; Tube Div., United States Steel Corp. * Ohio Seamless Tube Div. of Copper- 

: weld Steel Co. * Republic Steel Corp., Steel and Tubes Div. * Revere Copper 

: | . and Brass Inc., Rome Manufacturing Company Div. * Sawhill Tubular 
; ie Products, Inc. * Southeastern Metals Co. » The Standard Tube Co. * Standard 
T-JOINTS Tube and T. |. Ltd., (Canada) * Superior Tube Co. * Trent Tube Co., Subs. 


Lc-s94 Crucible Steel Co. of America * Wall Tube & Metal Products Co. 
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PROCEEDINGS OF THE SECOND 
INTERNATIONAL CONFERENCE 
ON THE PEACEFUL USES 
OF ATOMIC ENERGY 


(Geneva | - 13 September 1958) 


The official U.N. Edition in English will consist of the 
following 33 volumes 


Volume 1 PROGRESS IN ATOMIC ENERGY 
appx. $12.50 


Volume 33 INDEX OF THE PROCEEDINGS 
appx. $16.50 

NUCLEAR MATERIALS 

Volume 2° SURVEY OF RAW MATERIAL 
RESOURCES, 846 pages 

Volume 3° PROCESSING OF RAW 
MATERIALS, 612 pages 

Volume 4° PRODUCTION OF NUCLEAR 
MATERIALS AND ISOTOPES 
644 pages 

Volume 5 PROPERTIES OF REACTOR 
MATERIALS oppx« 


REACTORS 


Volume 6 BASIC METALLURGY AND 

FABRICATION OF FUELS $18.00 
Volume 7 REACTOR TECHNOLOGY $19.50 
Volume 8° NUCLEAR POWER PLANTS 

PART | $14.00 
Volume 9? NUCLEAR POWER PLANTS 

PART Ii appx. $17.50 
Volume 10 RESEARCH REACTORS appx. $18.50 
Volume 11 REACTOR SAFETY AND 

CONTROL appx. $15.50 
Volume 12° REACTOR PHYSICS, 774 pages $18.50 
Volume 13 REACTOR PHYSICS AND 

ECONOMICS appx. $18.50 
PHYSICS 
Volume 14 NUCLEAR PHYSICS AND 

INSTRUMENTATION appx. $17.00 
Volume 15 PHYSICS IN NUCLEAR 

ENERGY appx. $12.50 
Volume 16 NUCLEAR DATA ANF 

REACTOR THEORY appx. $18.50 
Volume 30° FUNDAMENTAL PHYSICS 

342 pages $10.50 


CHEMISTRY 
Volume 17° PROCESSING IRRADIATED 
FUELS AND RADIOACTIVE 
MATERIALS $18.00 
Volume 18 WASTE TREATMENT AND 
ENVIRONMENTAL ASPECTS OF 
ATOMIC ENERGY appx. $16.50 
Volume 19° THE USE OF ISOTOPES 
INDUSTRIAL USES $12.50 
Volume 20 ISOTOPES IN RESEARCH appx. $10.00 
Volume 28° BASIC CHEMISTRY IN NUCLEAR 
ENERGY, 700 pages $18.50 
Volume 29° CHEMICAL EFFECTS OF 
RADIATION $14.50 
BIOLOGY AND MEDICINE 
Volume 21* HEALTH AND SAFETY: DOSIMETRY 
AND STANDARDS $10.50 
Volume 22 BIOLOGICAL EFFECTS OF 
RADIATION appx. $14.50 
Volume 23* EXPERIENCE IN RADIOLOGICAL Where ciusbdieete alesse ene Gites 
PROTECTION, 468 pages $14.50 j h | ‘ 
v 2 t . 
Volume 24* ISOTOPES IN BIOCHEMISTRY rearacy Ac tte eduled to appear be 
AND PHYSIOLOGY, PART | ween March and June 1959 
308 pages - _ 00 ABRIDGED FRENCH AND SPANISH 
Volume - ISOTOPES IN BIOCHEMI Y AN 
PHYSIOLOGY, PART Il EDITIONS ARE NOW IN PROCESS OF 
312 pages $11.00 PUBLICATION 
Volume 26 ISOTOPES IN MEDICINE appx. $13.00 For further information consult your local 
Volume 27 ISOTOPES IN AGRICULTURE 
appx. $14.00 
CONTROLLED FUSION United Nations 
THEORETICAL AND EXPERI Sales & Circulation (Atomic Energy) 
gy 
MENTAL ASPECTS OF CON NEW YORK 
TROLLED FUSION, 400 pages 


Volume 32* CONTROLLED FUSION DEVICES 
462 pages available on request 


bookstore or 


Volume 31* 


Brochures describing the volumes are 


* Now available 
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Spencer, is the high melt viscosity 
of the resin which imparts machine 
handling characteristics similar to 
those of polyethylene. 


Frosty-Finished Steel 
Used as Auto Trim 


A finish, called Fro-Zon, is now 
being applied to stainless steel, giv- 
ing the shiny metal a frosty appear- 
ance. Developed by Stamping Serv- 
ice, Inc., 5505 E. Davison Ave., 
Detroit 12, the new finish is pres- 
ently being applied to auto tr’m 
after the part is formed. The de- 
veloper also expects to apply the 
frosty finish to appliances, toys, 
furniture and cooking utensils. 

The company does not say how 
the technique works, except that it 
is a “semi-blasting” method which 


Allegheny Ludlum Steel Corp. 
Shiny steel part, used as trim 


on automobiles, takes on a 


Allegheny Ludlum Steel Corp. 
. » » soft frosted look after finish- 
ing with a new semi-blasting tech- 
nique called Fro-Zon. 








Engineered by Tinnerman... 


Easier to assemble...easier to operate... 
SPEED CLIP’® costs 50% less, too! 


Assembly of the SupER-FILER" Divide-a-File 
mechanism was considerably simplified when the 
General Fireproofing Company switched to a 
special SPEED Cp design. Sightless people do the 
assembling without former difficulties of fitting 
spring wires into non-uniform stampings. 

With this SPEED CIP, the “self-adjusting” 
Divide-a-File slides more smoothly back and forth 
in the channel. Locking in the desired position is 
more positive, too. 

This is another example of how Tinnerman 
Engineering goes far beyond the original fastening 
idea— how we work with customer engineering 
departments to produce better working units. And 
in the above case, a per-part cost reduction of 50% 
was achieved. In only 4 months, General Fireproof- 
ing had saved enough through lower assembly and 
parts costs to write-off new tooling needed to pro- 
duce the SPEED CLIP. 

You, too, can achieve savings and improvements 
like these on your assemblies. Invite your local 


Tinnerman sales representative in for a discussion 
of the Speep Nut methods of better fastening at 
lower cost. He’s listed in most Yellow Pages, under 
“Fasteners”. Or write to: 

TINNERMAN PRODUCTS, INC. 
Dept.12 +» P.O. Box 6688 + Cleveland 1, Ohio 


TINNERMAN 


Speed Nia’ 


a= 


FASTEST THING IN FASTENINGS ® 
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gives stainless steel a frosty look by 
forming tiny mounds on the surface 
of the metal. The finish is put on 
very lightly and does not penetrat 
the surface of the metal. 

According to the developer, all 
kinds of patterns, lettering, and flat 
and contoured surfaces can be fin- 
ished by the technique. Neither heat, 
cold nor weathering seems to have 
any effect on the surface treatment. 


Six New Tapes 
for Electrical Uses 


Five TFE tapes and a polyester- 
fiberglass tape have recently been 
introduced for use in electrical and 
electronic devices. 

TFE tapes 

Two companies, Continental-Dia- 
mond Fibre Corp., Newark, Del., and 
Joclin Mfg. Co., Wallingford, Conn., 
have introduced skived and pressure- 
sensitive TFE tapes. 

e Skived tapes : Continental-Diamond 

Fibre Corp.’s tapes are made by 

skiving TFE billets. The company 

is offering four grades: ST-X, which 

has better electrical and physical 

properties than the other three; 

ST-C, which is similar to ST-X with 

slightly reduced properties; ST-1, 

from which cementable tapes can be 

made; and ST-2, which is a low cost 

: material. All four tapes are designed 

Our specialty is precision molding where close tolerances, intricate primarily for high temperature and 

shapes, and where thin wall sections are involved. Garlock’s United high frequency wire and cable insu- 
lation. 

@ Pressiure-sensitive tape: Joclin 

unequalled experience in handling tough fluorocarbon plastics Mfg. Co.’s tape, designated Fluorolin 

Guarantee yourself the best parts, and the right price—ask for a 600, is made by fusing together 

sub-micron-sized particles of TFE 

to thicknesses from 0.00025 to 0.005 

in. A pressure-sensitive silicone ad- 

bars, and cylinders from the world’s largest and most complete stock, hesive is added to the tape to give it 

good bondability. The pressure-sens!i- 

tive TFE tape is recommended for 

For Prompt Service, contact one of our 30 winding coils, bundling and wrap- 

sales offices and warehouses in the U.S. and ping wires, and insulating genera- 


U n i te d Canada, or write The Garlock Packing Com- tors and transformers. 
pany, Palmyra, New York Polyester-fiberglass tape 

: *DuPont Trademark for T.F.E.-flvorocarbon resin Quaker Rubber Div., H. K. Porter 

Ss ta tes WAALS, tredemert Co., Inc., Tacony and Comly Sts., 

Philadelphia 24 has introduced a 


G asket polyester-fiberglass tape to which a 


silicone coating is calendered on on 


States Gasket Plastics Division has the personnel, the facilities, the 


quote on any molding problem concerning TEFLON T.F.E. and 


KEL-F. Call us, too, for fluorocarbon sheets, discs. tape, rods, tubing, 


o1 both sid 


GARLOocC KK The tape, designated PDG, fits 


For more information, turn to Reader Service card, circle No. 426 
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LIGHTER! 
LOWER! 
STRONGER! 


FIRST 160,000 PSI LIGHTWEIGHT LOCK 
NUT 900°F. ... 80% CHEAPER 


NEW BOOTS FLYWEIGHT SERIES 


Boots introduces two new hex nuts designed to solve 
your weight-space requirements by offering up to 
75% weight-saving over AN types, 35% space-saving 
over standard hex nuts . . . with an outstanding stress- 
temperature performance that actually exceeds all 
current hex and double hex nuts. 

A new, lower silhouette and reduced hex for the 
Flyweight series aids miniaturization and weight re- 
duction by allowing shorter bolts, smaller wrenches 


~~ 
BOOTS 


AIRCRAFT NUT CORPORATION 


BOOTS AIRCRAFT—WESTERN - 


PASADENA, CALIFORNIA + 


and narrower bolting flanges. And while reduced in 
both size and weight, the new Flyweight series hex 
nut actually provides more cubic content of metal 
supporting the threads than on current sheet metal 
nut designs . . . allowing for higher wrench torques 
and longer fatigue life. By replacing up to nineteen 
assorted hex nuts, the new Boots fastener greatly 
simplifies inventory and procurement . . . allows time- 
saving, money-saving standardization on your pro- 
duction line while reducing final product weight! Can 
be used with either open end or box wrenches. 


FLYWEIGHT T99 — Low beam fulfilling NAS697, NAS- 
679W, AN363, AN364, AN365, NAS1021, NAS1022, 
MS20364, MS20365, requirements. 


T99S — AMS6304 in Chrome-Moly Vanadium Alloy Steel .. . 
Nickel Cadmium, diffused plating . . . offering two-in-one 
advantages of 160,000 PSI for 550 . . . 90,000 PSI for 
900° at one-fifth the cost of stainless. 


T99C — A286, AMS5735 for low magnetic permeability require- 


ments. 


T99B — in brass for high electrical conductivity and low strength 


brass screw applications. 


FLYWEIGHT T100 — High beam fulfilling AMS5735, A286 
requirements. 

TI00C — superlight and small for 1,300° applications . . . 
high beam configuration for standard and reduced PD bolts. 


NEWTOWN TURNPIKE « NORWALK, CONN. 
TELEPHONE RYAN 1-6679 
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Pump Housing with 
cast-in bushing, dia 
7", height 4 


A Semi-Permanent Mold Casting 
Aut. Nail Driving Housing with 
cast-in copper tube assembly 


PWiddaeial casting with cast-in 
heating element, length 334,” 
width 2” 


COMBINATION PERFORMANCES “HARNESSED” 
WITH ALUMINUM PERMANENT MOLD casting 


Your product design requirements may dictate 
@ light weight, rust-proof casting, tailored to 
perform with a heating element, bushing or 
insert, ALUMINUM PERMANENT MOLD casting 
is the answer, as it is superior to other casting 
methods for holding and positioning metals 
selected for integral performances. 


Shown here are examples of ALUMINUM PER- 
MANENT MOLD CASTINGS already in use. 
All requiring the physical advantages of alum 
inum with bearing metals to resist frictional 
weor, and conductive metals for varied wott 
age loads. At EXALCO these ore common 


requirements and create no production chal 
lenge to our skilled permanent mold casting 
engineers 


Your “finished product appearance” may be 
of primary importance. Our DURAGLAZE was 
developed by us to provide a finish thot can- 
not crack or chip. It is mechanically applied 
to any flat or contour surface and assures 
greater durability than chemical and electro- 
chemical finishes 


Feel free to write us for production procedure 
ond estimates of aluminum castings with or 
without cast-in feotures 


MANUFACTURING CO. 





CKGLCO ae 


46 SHELDON ROAD © BEREA. OHIO + BEREA 4.209! 
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snugly on irregular surfaces and 
keeps its strength under flexing and 
vibration. It is recommended as an 
insulation for motor and generato: 
coils, and can also be used in the 
manufacture of diaphragms and 


ducting. 


Unvulcanized Urethane 
Resists Tearing, Ozone 


A tough, resilient polyurethane 
elastomer snaps back like rubber yet, 
unlike rubber, can be used without 
vulcanization. The unvulcanized ma- 
terial, known as Estane VC, is said 
to resist tearing and the effects of 
abrasion, solvents, oil and ozone. The 
polyurethane elastomer is now avail- 
able in limited quantities from B. F. 
Goodrich Chemical Co., Div. of 
B. F. Goodrich Co., 3135 Euclid 
Ave., Cleveland 15. 

Estane VC has an extensibility of 
550% and an average molecular 
weight of 36,000. For these reasons 
the polymer is considered to be “vir- 
tually crosslinked”; thus the desig- 
nation VC. 

Properties and uses 

The first major application for the 
material will probably be wire and 
cable jacketing. Other potential uses 
include: fuel hoses, small bore tub- 
ing, belting, coatings for fabrics, 
sheeting for equipment liners, engine 
mounts, valve diaphragms, pump 
components and insulators. 

The unvulcanized polyurethane elas- 

tomer is little affected by gasoline, 
hydrocarbon oils, diester oils and 
water. Moisture content of the poly- 
mer is 0.6% at 50% RH (75 F) and 
1.6% at 100% RH (75 F). 

Estane VC undergoes some degra- 


PROPERTIES OF ESTANE VC 





Hardness (Shore A) 
Brittle Point, F 
Gehman Low Temperature, F 
T 
T 
T 
Freeze Point, F 
Resilience (Yerzley), % 
Tear Resistance (Graves), |b 0.1 in, 
Abrasion Resistance (Taber), gm loss 
Compression Set, % 
22 Hr at 75 F 
22 Hr at 160 F 





l at 5000 rpm 





PLASTIC MOLDINGS 


ECONOMICAL PRODUCTION ... UNLIMITED SIZE AND SHAPE 


Whether your need is for intricate shapes 
machine finished to close tolerances, or “slugs” 
of rough dimensions for further working in 
your plant, CONNEAUT can produce the 
parts you require from thermoplastics such 
as Polyethylene and Nylon. 


Compound formulations may be varied to 
meet specific design requirements. For ex- 
ample, additives such as Elemental Boron, 
Boron Carbide, Lead Oxide, Cadmium Oxide, 
etc., can be incorporated into the compound 
for various nuclear applications. 


BROCHURE SENT ON REQUEST— 


Contains illustrated in- 
formation on Con- 
neaut’s plastic research 
and development lab- 
oratories, and com- 
plete plastics produc- 
tion facilities. 


Conneaut, Ohio 


Typical of the virtually unlimited range of 
shapes and sizes are the items shown. They 
may be produced economically in small 
quantities for experiment purposes or pilot 
operations. Large-quantity production runs of 
parts from five pounds to several hundred 
pounds each, can be molded by Conneaut at 
substantial savings over production methods 
requiring costly injection or compression 
molds. Write for more details, or send prints 
and details of your requirement for immediate 
analysis and recommendation. No obligation. 


CONNEAUT 


RUBBER AND PLASTICS CO. 


Phone 51-961 


1660-A 
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ae F dation on exposure to natural and 
‘ artificial weather conditions. It 
resistant showed complete resistance to ozone 


attack after 150-hr exposure to 25 


ppm of ozone at 120 F under 20% 
extension. 

The molecules in the virtually 
crosslinked material can be easily 
unhooked by solvents. Thus, the elas- 

: tomer can be used in solution to 

deposit films which, when dry, have 

a tensile strength of 7000 to 8000 

heat Y psi. This film may be redissolved in 

. the specific solvent and redeposited 

resistant in the form of another film with 
equal properties. 


The new material lends itself well 


; to conventional processing techniques, 
including milling, calendering, gran- 
ulation, extrusion and solution. 

abrasion — ; 
resistant Titanium Forgings for 
Aircraft, Turbines 
Mallory-Sharon Metals Corp., Niles, 
Ohio, announced recently that its 








new heat resistant titanium alloy 

MST 881 has been successfully made 

into forgings that meet aircraft in- 

dustry specifications. (For more de- 

accuracy tailed information on the alloy, see 
. . M/DE, Mar ’59, p 144.) The alloy 
superior finish has excellent long-term strength 
characteristics at temperatures of 


cut machining 1100 F. It has a nominal composi- 


tion of 8% aluminum, 8% zirconium, 

low cost and 1% columbium and tantalum 
combined. 

The material is now being evalu- 


We are equipped to help you pick the 
right alloy for planned service 
conditions...We are equipped to help 
you design your part to take 
advantage of the possibilities of shell 


ated for use in compressor shafts, 
wheels and blades in Mach 3 jet 
engines. It is also under evaluation 
for use in steam turbines operating 
at 1000 F, high temperature gears, 


molding...We are equipped to 
manufacture high alloy, shell molded 
parts to your specifications in 
quantity and on time! 


and machine gun poppet valves. 


Fibrous Silicone Is 
Stronger Than Sponge 


We suggest you check on shell molding 
for your high alloy casting 
requirements. Write us today for 


te : 2 Fibrous silicone rubber, resembling 
additional information. 


silicone sponge and foam rubber in 
appearance, has been developed by 
Connecticut Hard Rubber Co., 407 
East St., New Haven 9, Conn. 
Designated Cohrlastic FSR, the 
material is a mat of silicone rubber 
oriented in a random manner. This 
random orientation of fibers is said 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE. 12 East 4tst Street, New York 17, H. Y. 
ATLANTA OFFICE: 76—4th Street, H.W. 

CHICAGO OFFICE: 332 South Michigan Avenve 

DETROIT OFFICE: 23906 Woodwerd Avenue, Pleasant Ridge, Mich. 
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Hydraulic Cylinder Manufacturer Specifies 








Loading a minimum quantity of Ostuco tubing at the Shelby mill — in this instance only 150 feet. 


@6 When you make hydraulic cylinders in I1 bore 
sizes... dozens of different pressure ratings... a 
variety of wall thicknesses and analyses — you've 
got a man-size tubing inventory problem. 


“That’s why we switched to Ostuco tubing made to 
our exact specifications. We like its availability in 
truly small minimum quantities. And with its con- 
sistently close tolerances, shipment after shipment, 


Ostuco tubing has cut our machining time over 
50 percent... 


This is an actual case history of a manufacturer 
with a severe inventory problem. He required spe- 
cial tubing grades in minimum quantities. If you’re 
faced with a similar situation, it’s time you con- 
tacted your Ohio Seamless representative, listed in 
the Yellow Pages, or the mill at Shelby, Ohio — 
Birthplace of the Seamless Steel Tube Industry in 
America. AA-8843 


OHIO SEAMLESS TUBE DIVISION 


of Copperweld Steel Company + SHELBY, OHIO 


Be sure to visit Booth 205 


Design Engineering Show Seam/ess and Electric Resistance Welded Stee/ Tubing « Fabricating and Forging 


May 25-28, Philadelphia 


For more information, turn to Reader Service card, circle No. 374 
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problem: Corrosive Acid Fumes 


é 


solution: Van-Cor Exhaust Duct System 


TOD ONY 








OVER 50,000 SQ. FT. OF VAN-COR SHEET AND JOINING STRIPS 
remove all acid, plating and cleaning fumes throughout the Allen- 
town (Pa.) Works of Western Electric Co. Corrosion is stopped 
in its tracks because Van-Cor unplasticized PVC is resistant to 
scores of acids, alkalies and salts. 

Although the contractor was unfamiliar with plastics fabrication, 
he was able to assemble the components of this system on the 
job site at a substantial savings over installation of prefabricated 
components. This savings was made possible through the use of 


Van-Cor joining strips. 


VAN-COR FABRICATIONS, PIPE, FITTINGS, VALVES, CONDUITS 


offer you these advantages: 


1, Resist Corrosion of Industrial Acids & Alkalies 

2. Light in Weight (\% that of Aluminum) 

3. Easily Installed; High Tensile Strength; Low Flow Resistance 
4. Readily Formed, Machined, Threaded and Welded 





Van-Cor 90° and H Joining Strips 
The fast, low-cost way 
to connect PVC sheet stock. 


Write for Catalog and Name 
of Nearest Distributor 











INDUSTRIAL DIVISION OF 


COLONIAL PLASTICS MFG. CO. 


Subsidiary of THE VAN DORN IRON WORKS CO. 
2685 EAST 79TH STREET CLEVELAND 4, OHIO 
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Tear resistance of fibrous silicone 
rubber is much better than that of 


sponge or foam rubber. 


to produce a_ product that has 
higher tensile strength and better 
tear resistance than silicone sponge 
and foam. Other characteristics: 1) 
high permeability, 2) good compres- 
sion set, and 3) useful temperature 
range of —65 to 500 F. 

The material is presently available 
in limited quantities in sheets 4 in. 
thick, 9 in. wide, and 6 ft long. 


Polyester Resin 
Withstands 500 F 


Commercial availability of a new 
polyester resin for reinforced plas 
tics parts has been announced by 
General Electric Co., Chemical Ma- 
terials Dept., 1211 N. Olive St., 
I’. O. Box 630, Anaheim, Calif. The 
resin, called AR-1075, is said to 
produce laminates that will with- 
stand temperatures of 450 F con- 
tinuously and temperatures of 500 F 
intermittently. The material is 


PROPERTIES OF AR-1075 
POLYESTER-GLASS LAMINATE 





PHYSICAL PROPERTIES 
Specific Gravity 1.85 
Water Absorption (24 hr), %. 0.14 
Flammability Self-extinguishing 
ORIGINAL MECHANICAL 
PROPERTIES 
Ten Str, psi 59,000 
Flex Str (flatwise), psi 64,700 
Compr Str (edgewise), psi 51,000 
Barcol Hardness 68 
Initial Mod of Elast, psi 3.0 x 108 
AFTER AGING % HR at 160 F 
Flex Str (flatwise), psi 51,400 
Initial Mod of Elast, psi 2.3 x 106 
ELECTRICAL PROPERTIES ; 
Dielectric Constant 4.1 
Loss Factor 0.012 











Powder metallurgy 
cuts parts costs up to 75% 


for manufacturers 
of products like these 


Why not find out now if powder metallurgy holds the co SSE 2 
answer to your high parts costs? 18a >. Pore taf Lup 2. Te < 
Send Glidden a sketch of any part, plusthe quantity aig | files Levee | Ppa 3 igi # 
desired. Glidden, with the help of qualified parts ; ie PRET * fi 1 ox ~ to. 
fabricators in your area, will determine, first, whether ban 4  ahic AYO 
the part can be made with metal powder. If it can, SaaS Oe eae 

you will receive cost quotations that may show really | € 
worthwhile savings—similar to savings realized by 
an increasing number of manufacturers who have 
found that metal powder parts can be mass-produced 
faster, better, more economically. 

As a leading supplier of metal powders, Glidden 
works closely with parts producers. In this way, 
several staffs of experienced technicians may be at 
your disposal—to provide complete technical service 
and suggest possible design changes that may bring 
even lower parts costs. 


RESISTOX METAL POWDERS 
The Glidden Company 
Chemicals — Pigments — Metals Division 
Hammond, Indiana 


e ALLOY POWDER e« FILTER POWDER 


COPPER POWDER © LEAD POWDER e¢- TIN POWDER «© BRASS POWDER 
COPPER PIGMENT 


CUPRIC OXIDE « CUPROUS SULFIDE *¢ CUBOND COPPER BRAZING PASTE e 
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STAINLESS 
STEEL 


THROUGH 
SUPERB FACILITIES... 
SUPERB QUALITY 


What do Wallingford Steel’s new facilities— 

a new metallurgical laboratory, Sendzimir Mill 
installations, and automation gaging systems— 
mean to you, the user? 


They mean better stainless steel and super metals with 
uniform quality and gage, lustrous finish, and 
exceptional resistance to high heat, corrosion and wear. 
They mean better flexibility in the scheduling and 
delivery of strip to help you schedule your 
production more efficiently. 


Our exceptionally rigid quality control— X-ray gaging 
for strip thickness, sensitive elongation gaging for 
rolling operations—and laboratory sampling of 

our strip before shipping, assure you stainless 
strip which is unsurpassed. 


In summary, the stainless steel strip you need 
when you need it ! 


FACILITIES FOR WIDTHS UP TO 27”—THICKNESSES 
DOWN TO .001” —EXTREMELY CLOSE TOLERANCES 
MAINTAINED 


Write for complete data. 


THE WALLINGFORD STEEL CO. 


Progress in Metals for over 37 Years 


WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super, Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: Super Metals, Stoinless, Alloy 
For more information, turn to Reader Service card, circle No. 462 
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priced at 77¢ per lb in 100-Ib lots. 

GE says the resin should find use 
in reinforced plastic radomes, air- 
craft ducting and missile parts. 
Flexural strength values in excess 
of 30,000 psi and compressive 
strength values of about 20,000 psi 
have been obtained for the resin 
after aging 200 hr at 425 F. 

The material is easy to mold and 
can be _ fabricated with heated 
matched die molds or by hand layup 
at room temperature. 


Synthetic Textile Fibers 
Resist Acids, Alkalis 


One new polypropylene and two 
new polyethylene textile fibers are 
recent developments of the United 
States Rubber Co., Royalene Dept., 
10 Eagle St., Providence, R. I 

All three synthetic fibers have 
excellent resistance to all but oxi- 
dizing acids, and excellent resistance 
to alkalis. The materials have good 





Explosive forming technique— 
Technicians are getting ready to set 
off an explosive charge in a new 
explosive forming device used to pro- 
duce fuel tanks for the IM-99 
Bomarc missile. The fue] tank, made 
of high strength steel, is welded 
together, then heat treated. After 
heat treatment, the tank is placed 
in a two-piece sizing die and filled 
with water. A specially mixed ex- 
plosive charge is lowered into the 
flooded tank and set off by an elec- 
tronic detonator. The blast forms 
the steel tank to close dimensional 
tolerances. The explosive forming 
technique was developed by Boeing 
Airplane Co., Seattle, Wash. 








Instantly, 
Smoothly, 
new “Contact Bronze” 
applies graduated power 
to heavy-duty trailer 
brakes 











COSTS 25% LESS 

These contact leaves are stamped and formed from 
Bridgeport “Contact Bronze” Alloy 92 at a savings of 
25%. Its performance-proved spring properties provide 
part reliability through thousands of cycles. 














FORMS EASILY 

Warner Electric Brake system for heavy-duty trailer 
combination is actuated by this controller. This view 
shows the series of easily formed “Contact Bronze” 
leaves that transmit power in smoothly graduated steps. 





This ingenious electric brake system devised by Warner 
Electric Brake & Clutch Company gives the driver instan- 
taneous synchronization of all brakes. Through a graduated 
series of Bridgeport “Contact Bronze” leaves, it lets the driver 
adjust torque smoothly to suit load and road conditions. 
“Contact Bronze” Alloy 92 saves up to 25% on material 
cost. Its quality and dependability are maintained by the 
addition of a minute quantity of phosphorus for superior 


spring properties. It easily withstands difficult forming 
operations without losing its spring properties. 

If you form or stamp contact parts for electrical or elec- 
tronic equipment, you will want details on “Contact Bronze,” 
as well as Bridgeport’s other alloys for the electrical indus- 
tries. Call your nearby Bridgeport sales office for immediate 
service or, for samples and a copy of the “Contact Bronze” 
data sheet, write to Dept. 3503. 


> BRIDGEPORT BRASS COMPANY 


Specialists in Metals from Aluminum to Zirconium 


For more information, turn to Reader Service card, circle No. 412 








many difficult 





We illustrate the cast bronze cam block for a hydraulic pump operating 
the hydraulic lift mechanism on an exceedingly well-known line of farm 
tractors. 


[he manufacturer of this equipment has very unusual specifications for 
this cam block. Its bore has a very fine finish specification. It also must be 
round and true to size within unusually close limits. In addition, it must 
be square to the face of the cam block within limits that ordinary methods 


of manufacture will not attain. 


Bunting methods of manufacture result in a part which is completely to 


the customer’s exacting specifications. 


For the unusual, as well as the usual, in bearings, bushings, bars, or special 


parts of cast bronze, sintered metal, or Alcoa aluminum, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed 
Product Engineering Department are at your command with- 
out cost or obligation for research or aiding in specification 
of bearings or parts made of cast bronze or sintered metals 
for special or unusual applications. 


21k or wile for FOUL COPY OF 

Bunting's “Engineering Handbook on Powder Metallurgy” 

and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings available 
from stock. 


Bunting. 
The Bunting Brass and Bronze Company ll 
’ 


Toledo |, Ohio—EVergreen 2-345! 

Bronches in Principal Cities 

BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 

CAST BRONZE OR SINTERED METALS. ALCOA" ALUMINUM BARS 


For more information, turn to Reader Service card, circle No. 429 
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PROPERTIES OF SYNTHETIC FIBERS 





Type» A N 
Tenacity, gm /denier 6 7.1 5.9 
Elongation, % 12 13 13 
Heat Dist Temp, F 300 260 260 
Shrinkage (212 F), % 8 6 6 
Brittle Point, F 40 








resistance to aliphatic hydrocarbons, 
but swell slightly in aromatic and 
halogenated hydrocarbons. The fibers 
have potential use as ropes, filter 
cloths, decorative screens and novelty 
fabrics. 

Polypropylene fibers: Designated 
Type P, the polypropylene fibers are 
said to have a higher heat distortion 
point, better resilience, and lower 
density than other available poly- 
ethylene fibers. 

Polyethylene fibers: Type A is the 
name given to U. S. Rubber’s high 
density linear polyethylene fiber, 
and Type N to its high density 
copolymer polyethylene fiber. Type 
A fibers have a tenacity of 6.2 gm 
per denier and Type N fibers have a 
tenacity of 5.9 gm per denier after 
2000-hr exposure in a type XW 
Weatherometer. 


Electrical Insulation 
Stable up to 1550 F 


A machinable electrical insulation 
made of synthetic mica and glass is 
dimensionally stable at temperatures 
up to 1550 F. The material, called 
Supramica 620, can be machined to 
tolerances as close as 0.00010 in. be- 
cause of its fine, uniform texture. 
It is commercially available from 
Mycalex Corp. of America, Clifton, 
N. J. 

According to the developer, Supra- 
mica 620 has heat resistance com- 
parable to that of alumina and 
steatite ceramics, both of which are 
relatively difficult to machine. The 
new material has good radiation re- 
sistance, and a thermal expansion 


ELECTRICAL PROPERTIES 
OF SUPRAMICA 620 





Dielectric Strength, v/mil 
Arc Resistance, sec 
Loss Factor (10° cps) 











Railroad Track End Post Hockey Shin Guard 

made of Spaulding Vulcanized made of Spaulding 

Fibre, combining impact Vulcanized Fibre—impact 
strength with dielectric strength plus versatile 
strength. forming quality. 


Steel Mill Thrust Collar 
of Spauldite—impact 
strength plus resistance to 
Lightning arrestor with wear and pressure. 
Spaulding Vulcanized Fibre Baffle—impact 
strength plus high dielectric and 
machining qualities. 


All four of the objects shown above must Contact Spaulding when you have an application that calis 
stand up to tremendous impact forces. Yet Rares 
each of them combines impact strength with ® great mechanical strength ® arc resistance 

other unique and varying properties to do © light weight © low moisture absorption 
the whole job. That's why in each case the © durability © dielectric strength 


manufacturer used a Spaulding basic material. © chemical inertia ® resistance to impact 


A factory-trained Spaulding Engineer can help you select the right material and 





Gin th tae we will produce finished parts to your specifications. 


and 
28 Branch 
Sales Offices 
Serve Every 
industry 


SPAULDING FIBRE COMPANY, INC. 


310 WHEELER STREET, TONAWANDA, NEW YORK 


For more information, turn to Reader Service card, circle No. 501 
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...- WHERE PHOSPHOR BRONZE IS THE MAIN LINE-NOT A SIDELINE 


i78 « 


Typical of problem parts that 
cause abrasion to tool parts is 
this electric range switch com- 
ponent. Greater formability of 
200-PLUS means less abrasion 
—longer tool life. 


ROLLING MILL 
DIVISION 


HE MILLER COMPANY 
MERIDEN, CONN 


TOOL LIFE 
INCREASED 


30% 


OR MORE... 


... With miller 


PHOSPHOR 
BRONZE 


*A leading manufacturer of wiring device 
assemblies reports: “Miller 200-PLUS 
phosphor bronze, with its great form- 
ability, has significantly reduced our 
need for tool sharpening, and all indi- 
cations point to a greatly increased tool 
life. In addition, | get a more consistent 
part, with more uniform shape and 
springback.”’ 

The secret’s in the 200% ductility 
increase of Miller 200-PLUS. Forming 
ability goes way up. . . tensile strength 
remains the same! The result is far less 
abrasion than with other phosphor 
bronzes in spring temper—and tools 
that last one-third longer! 


*Name and case history on request 


For more information, turn to Reader Service card, circle No. 489 
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Typical parts made of a machinable 
electrical insulation. 


equal to that of stainless steel. It 
does not carbonize. 

Among the possible uses of the 
synthetic mica-glass insulation are 
switchboard panels, heating devices, 
relay contact supports, brush holders 
and radio transmitter parts. 


Vinyl Sheeting Has 
High Impact Strength 


Three new vinyl sheeting mate- 
rials are said to have greater impact 
strength than conventional vinyl 
sheeting materials. They are alse 
said to have greater light stability 
and better heat 

All three materials are now cum- 
mercially available from Union Car- 
bide Plastics Co., Div. of Union 
Carbide Corp., 30 E. 42nd St., New 
York 31. They are supplied as sheets 
in thicknesses from 0.007 to 0.030 
in,, and in widths up to 51% in. 
VCAB—-3603 

The first of these materials, 
VCAB-3603, was developed for pro- 
ducts subjected to continuous flexing 
and handling, such as book bindings 
and playing cards. The material, be- 
cause of its good light stability and 


resistance. 


PROPERTIES OF VINYL SHEETING 





Type=> 3603 3604 3606 





Specific Gravity 1.44 1.30 1.30 
Water Absorption 
(24 hr), % 

Ten Str, psi.. 

Flex Str, psi 

Mod of Elast, psi 
Tension 


Flexure 


0.07 
7500 
10,000 


0.06 
7000 
10,500 


8000 


34 x 108 
38 x 10° 


35 x 108 
38 x 108 











PRODUCT-DESIGN BRIEFS FROM DUREZ 


e Fire-retardant electrical laminates 


e Plastic for wire-spring relay 


or fancy 


This electrical laminate deserves more 
than a casual look, if only because 
there are so many things you can do 
with it. 

Made of glass-reinforced polyester, 
it comes in sheets or molded shapes 
that embody three useful attributes. 
First, they are strong enough to play 
a structural role in heavy-duty electrical 
equipment. Second, they retard fire. 
Third, their excellent electrical prop- 
erties change but little at 100% relative 
humidity. 

The shapes you see here are made 
with Hetron® polyester resin by Fiber 
Glass Industries, Inc., and are inherent- 
ly flame-retardant. Hetron burns only 
in the immediate vicinity of an arc or 
hot flame, and quickly extinguishes it- 
self when the heat source is removed. 
Thus in case of a burnout, damage is 
usually confined to a small area, with 
minimum effect on mechanical strength 
of the material. 

Generally, Hetron laminates exhibit 
very low loss factor over a wide range 
of frequencies. Dielectric constant, for 
a ¥%-inch glass-mat laminate contain- 
ing 35% glass, hovers as low as 4.25. 


Arc resistance of such a laminate is on 
the order of 110 seconds. 

Do these traits suggest a way to 
achieve long life in equipment han- 
dling medium and high voltages? We'll 
gladly send you the complete data file 
on Hetron resins, and names of skilled 
fabricators who can supply laminates 
and molded shapes to match your ideas. 


Building a better relay 

Often it isn’t enough to design a prod- 
uct. You may also have to find a way 
to make it. 

Such was the case when engineers at 
Bell Telephone Laboratories developed 
for Western Electric Co. a new relay, 
basic component of telephone switch- 
ing equipment. 

In one swoop the new design—called 
the wire-spring relay—promised to re- 
duce manufacturing and maintenance 
costs, work better, and last longer than 
its predecessor. However, this involved 
something that had never been done— 
molding straight wires into small plas- 
tic blocks automatically. 

Before it could be done, Western 
Electric engineers had to: 


1. devise a way to straighten small- 
diameter spooled wire; 

. feed the straightened wire into a 
mold in precisely spaced groupings; 
. embed the wires without shift in a 
molding compound that would in- 
sulate them and hold them securely 
for a relay lifetime of one billion op- 
erations or more. 


+ 
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LJ 


For more information on Durez materials mentioned above, check here: 


Data on Hetron, including fabricator lists (50-A) 
Durez molding compounds (14 page booklet) 


7 General information on Durez Products (Bulletin 400) 


Clip and mail to us with your name, title, company address. (When requesting 
samples, please use business letterhead.) 


DUREZ p.iAstics DIVISION 


1405 WALCK ROAD, NORTH TONAWANDA, N.Y. 


Early in the game it became apparent 
that this was a job for phenolics. A ma- 
jor requirement was fast cure. Another 
was batch-to-batch consistency of the 
molding material. At fast cure speeds, 
a 10% variation in curing time can 
mean as little as 1.2 seconds’ leeway 
between a reject and a good piece. 


Volume resistivity was important. 
Could a Durez material handle the job? 

Yes, one could. The wire-spring sub- 
assemblies you see here are made with 
it. They are being produced at low cost 
to the required accuracy in fully auto- 
matic molding machines. They prove 
the ingenuity of the men who developed 
this new concept in telephone switching 
—and the versatility that you command 
when you design with Durez materials. 

To get a better idea of how far this 
versatility goes, check the coupon for 
more information. Booklets are avail- 
able describing a range of properties 
you can get from typical Durez mate- 
rials; give helpful suggestions on where 
to use them. 





HOOKER CHEMICAL CORPORATION 


HOOKER 


CHEMICALS 
PLASTICS 


For more infermation, turn to Reader Service card, circle No. 433 
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How 


FELT 


BY FELTERS 


Can Improve Product 


SEALING and 
LUBRICATION 


4 
0 
Leos 


14 


wie oy 


DuFelt is a laminated 
combination of Felters’ felt 
and Hycar; and is recom- 
mended for sealing of lighter 
oils when no head exists. Seals 
and lubricates at the same 
time; and offers improvements 
over other materials. 


Felt is an ideal wicking 
and lubricating material which 
can be designed into special 
assemblies like this distribu- 
tor cam shown here. Lubrica- 
tion is constant, wear reduced, 
and felt can be shaped to 
cover all required areas. 


Lifetime bearing lubrica- 
tion is now possible by selec- 
tion of correct SAE grade, and 
designing into sealed bearing. 
Felt filters out contamination 
and works as combined reser- 
voir and wick, directing oil 
flow to required areas. 


Mechanical felt seals per- 
mit a close seal without undue 
pressure. Felt can be water- 
proofed and provides supe- 
rior grease and oil retaining 
and dust, dirt and grit ex- 
clusion. 


To help you get the most out 
of FELT, send for the Felters’ 
Design Book. Write, today. 


Ask for FELT from... 


the FELTER S<.. 


220 SOUTH STREET 


BOSTON 11, MASSACHUSETTS 


Pioneer Producers of Felt and Synthetic Non-Woven Fabrics 


For more information, turn to Reader Service Card, circle No. 422 
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heat resistance, is also suited for 
lamp shades, luminous ceilings and 
other types of light diffusers. 

Sheeting made from VCAB-3603 
has an Izod impact strength of 15 
ft-lb per in., compared to 0.5-0.8 for 
conventional rigid vinyl materials. 
VCAB-3604, 3606 

The other grades, VCAB-3604 and 
3606, are inert to chemicals, nonin- 
flammable, dimensionally stable and 
odorless. VCAB-3604 has an Izod 
impact strength of 15 ft-lb per in., 
and is recommended for lamp shades 
and displays. VCAB-3606 has good 
heat resistance, and is recommended 
for luminous ceilings and other types 
of light diffusers. 


Brazing Filler Metals 
for High Temperatures 


New brazing filler metals for high 
temperature service were discussed 
by A. M. Setapen of Handy & Har- 
man at the Midwest Welding Con- 
ference held recently in Chicago. 
Five developments of particular in- 
terest are: 

1. Silver-lithium alloys 

Recent research shows that the 
addition of a small percentage of 
lithium to standard silver brazing 
alloys markedly improves their 
fluidity and wetting ability. These 
silver-base lithium alloys are par- 
ticularly useful for brazing stainless 
steel without the use of a flux at 
1600 F. 

Another development is a sterling 
silver-base lithium alloy for brazing 
honeycomb panels made of 17-7 PH 
stainless steel. Flow temperature of 
the brazing alloy corresponds to the 
heat treatment temperature for 
17-7 PH stainless steel. Joints made 
with the alloy retain a_ tensile 
strength of about 35,000 to 40,000 
psi at 900 F. 

Still another development dis- 
cussed by Setapen is a silver-lithium 
binary alloy containing 2 to 3% 
lithium. This alloy has shown con- 
siderable promise for brazing tita- 
nium and its alloys. 

2. Silver-palladium alloys 

Palladium additions to silver braz- 
ing alloys increase melting tempera- 
ture, strength, and the ability of the 
filler metal to wet iron and nickel- 
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from paddles...to gunboat stems... 


GAMBLE solves problems with WOOD! 


U. S. woodworking company. Today they’re work- 


mew The armed forces’ solid wood life raft 
paddles often shattered when dropped from a 
plane, or splintered when used to “pry” a landing 
craft onto a beach. Then Gamble Brothers de- 
veloped a paddle with a shatterproof laminated 
blade and a dense hardwood handle. Result: a 
stronger, lighter paddle made with less waste 
of wood. 

The gunboat stem problem was different. Wood, 
as a non-magnetic material, was specified. But 
who could engineer and fabricate curved sections 
of such great cross-sectional depth and width? 
The answer again: Gamble Brothers, by built-up 
laminations. 

Design problems like these are “all in a day’s 
work” to the wood engineers at Gamble Brothers— 
a unique organization designing and building a 
wider variety of wood products than any other 


ing in three principal areas: (1) improvement of 
present wood products (2) development of new 
wood products (3) product development in com- 
binations of wood and other materials. 


Why not present your design or component 
problem to Gamble Brothers? WOOD may be 
the answer! 


FREE booklet illustrates GAMBLE services 


This 28-page booklet de- 
scribes Gamble facilities and 
services in detail. Includes 
many photographs of unusual 
products designed, tested 
and perfected by Gamble 
Brothers. Write for your 
copy today! Gamble Brothers, 
Inc., 4627 Allmond Ave., 
Louisville, Ky. 


If the problem involves wood, Gamble can help! 


GAMBLE BROTHERS, INC. 


4627 Alimond Avenue, Lovisville, Kentucky 


For more information, turn to Reader Service Card, circle No. 398 
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you can 
make it 


BETTER 
with... 


... NICOTE® Metallized Hermetic Terminals 


Whenever your plans call for 
the use of terminals in controls, 
relays, transformers, capacitors, 
motors, or heater units, take 
a tip from satisfied engineers 
everywhere and investigate 
the plus-values of NIcoTE 
Metallized Hermetic Terminals. 


Custom-engineered of Hic 
ALuMINA CERAMICS and metal- 
lized with Frenchtown’s exclu- 
sive NicoTe, these terminals 
offer you definite advantages: 


@ Will withstand continuous 
immersion in lead-tin solder 
at 260° C. (500° F.). 


Reduce tracking through 
superior external shape, so 
important in smaller size 
terminals. 


Provide easier threading of 
wire through the terminal 
because of improved tapered 


bore design. 


@ Effect a permanent, positive 
seal that is resistant to high 
thermal and mechanical 


shock. 


Nicote Metallized Hermetic 
Terminals are available in six 
varying sizes with a choice of 
terminal hardware to fit any 
exacting application. 


Write today for Engineering 
Data Sheet 1055 which provides 
complete terminal specifications 
plus engineering details on a 
wide selection of terminal 
hardware. 


Frenchtown ronceran company 


FRENCHTOWN, NEW JERSEY 


For more information, turn to Reader Service card, circle No. 386 
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base alloys, according to Setapen. 
Silver-palladium alloys do not pene- 
trate or dissolve the base metal to 
any extent, and joints of these al- 
loys are less susceptible to crevice 
corrosion attack than joints made 
with silver-manganese alloys. 

3. Manganese-nickel alloys 

A manganese-nickel alloy has been 
developed for joining stainless steel, 
Inconel and other heat resistant 
alloys. It retains much of its high 
joint strength (55,000 to 65,000 psi) 
at high temperatures, and has bet- 
ter oxidation resistance than silver- 
copper-lithium or silver-manganese 
alloys. 

The alloy has much less tendency 
to dissolve or penetrate the base 
metal than high nickel brazing al- 
loys. The manganese-nickel brazing 
alloy has potential use for brazing 
heat exchangers, rocket motor parts, 
clad metals and turbine blades. 

4. Nickel-silicon-boron alloys 

Nickel-silicon-boron brazing alloys 
keep their strength and hardness at 





Tough plastics parts—Rod, tubing, 
sheet and disks shown here are made 
of GE’s Lexan polycarbonate resin. 
One of the outstanding features of 
this relatively new resin is its tough- 
ness. (For more detailed informa- 
tion on polycarbonate resin, see 
M/DE, Dec ’58, p 123.) The poly- 
carbonate shapes, called Polypenco, 
are now commercially available from 
Polymer Corp. of Pa., 2140 Fair- 
mont Ave., Reading, Pa. Rod is sup- 
plied in diameters from % to 4 in., 
and disks from 6 to 18 in. Sheet is 
supplied in thicknesses from % to 
14% in. 








News about COATINGS FOR METALS 


from Metal & Thermit Corporation 





Thicker chromium plate 
increases corrosion protection 


Thicker chromium in general, and Unichrome 
srHs’ and Crack-Free deposits especially, are 
doing more to increase protection against cor- 
rosion than any other change in decorative chromi- 
um plating in the past 25 years. Latest research 
demonstrates this. 


As far back as 1928, it was shown that ordinary 
chromium plate soon reaches a critical thickness. 
(See graph A.) At a thickness of approximately 
.020 mils, the chromium cracks microscopically. 
Through these openings, corrosives can reach the 
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Graph A. Effect of increasing thickness of ordinary chromium on salt 
spray resistance .. . from Baker & Pinner data, SAE 1928. Graph B. 
Crack-Free Chromium ASTM corrosion ratings based on accelerated 
acetic acid salt spray tests. 


undercoatings, and ultimately attack the base 
metal, ruining the appearance and function of the 
plated part. 


Note, however, that before cracking commences, 
corrosion resistance does build up as the number 
of pores in the plate are reduced by the thicker 
deposit. Depending on undercoats, the effect of 
cracking can be modified. 


DUCTILE CHROMIUM DOESN'T CRACK 
But see what happens in the case of Unichrome 
Bright Crack-Free Chromium. (Graph B.) An 
innovation in plating, it plates as thick as desired 
for practical purposes — entirely without cracks 
— and, as thickness increases, corrosion-admitting 
pores are eliminated. Protection keeps rising. 


BETTER PROTECTION IN RECESSES 
In the past, corrosion usually appeared in recessed 
areas of parts where little or no chromium could 
be plated to protect the base metal. This problem, 
too, is solved by Unichrome Bright Crack-Free 
Chromium which gives much better coverage and 
throwing power than previous processes. 


Low COST 

The corrosion protection of decorative chromium 
can be improved several ways. Unichrome Crack- 
Free Chromium can be used alone or in combina- 
tion with other fast plating srus chromium 
processes. Combination of chromium deposits, im- 
possible from a practical standpoint for 25 years, 
is now done commercially with srus and Crack- 
Free Chromium, thereby eliminating need for 
new, larger tanks and saving thousands of equip- 
ment dollars. 


ay 
< » 3 
~ * ° 
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rs ‘) ~ - 
Effect of thickness of CRACK-FREE Chromium over thin undercoatings 
(0.4 mil Nickel on steel) after 48 hours CASS test. Left — 0.015 
mil Chromium; right — 0.045 mil Chromium, 


A technical paper, “Thicker Decorative Chromi- 
um for Better Corrosion Resistance” gives more 
details. Write for your copy. METAL & THERMIT 
Corporation, Rahway, New Jersey. 


METAL & THERMIT 


CORPORATION 


For more information, turn to Reader Service card, circle No. 457 
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gives you product superiority 
and fast low-cost assembly 
with the M-F line of lock nuts 


i «+ 


M*F TWO-WAY” LOCK NUT 


q- 


Open cap nut 
with 2 way 


V+ 
locking feature 


*F UNI-TORQUE® LOCK NUT 


=--—>S . 
Flange nut Pt 
with uni-torque iu 


locking feature 


M*F PROJECTION WELD NUT 


Recessed 


M*F SPIN LOCK NUT 


1 weld nuts in all sizes 


“off the shelf” 


for faster application with 
consistent torque 


This all-metal, double chamfered, re-usable prevail- 
ing torque lock nut can be applied to bolt threads 
from either end. The center locking principle permits 
bolt end to be flush with top of nut. Can be re- 
applied up to 10 times. 


for high torque consistency 
in full and jam thickness 


This prevailing-torque lock nut will withstand terrific 
vibration and shock loading; retains its locking 
ability for as many as 10 RE-applications. This is the 
lock nut that enables you to predict—and maintain— 
UNIFORM bolt tension 


for low-cost assembly 


Solve production delays, cut manufacturing costs — 
fuse nut to the product in exact location. Engineered 
for assembly simplification. The welding of nuts to 
sub-assemblies permits the use of screws or bolts in 
the main assembly without the need for holding nuts 
from turning, cutting time and labor. 

Both types available with the patented M- F Two- 
Way locking feature. Each type has three welding 
projections, eliminating rock and guaranteeing a 
uniform weld. 


the nut with the built-in 
lockwasher 


This free-spinning one-piece lock nut eliminates the 
need for supplemental locking devices such as lock- 
washers. Cuts purchasing and inventory costs. 


WRITE FOR FREE CATALOG 


The M+ F Products Catalog — valuable data on torque, bolt tension 
and dimensions as well as on other available products. 


MAC LEAN-FOGG Lock Nut Company 
5535 N. WOLCOTT STREET * CHICAGO 40, ILLINOIS 
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temperatures up to 1800 F. How- 
ever, they do attack many base 
metals by intergranular penetration. 
These new alloys have potential use 
for brazing 4130 chromium-molybde- 
num ailoys at 2100 F and stainless 
steels at 2100 F. 

5S. Gold alloys 

Setapen says gold brazing alloys 
are particularly useful in situations 
where intergranular penetration of 
the base metal cannot be tolerated, 
and where high strength and excel- 
lent oxidation resistance are re- 
quired near 1600 F. The gold alloys 
have lower hardness, better ductility 
and less tendency toward intergranu- 
lar penetration than the high nickel 
alloys. 

Joints of gold alloys between In- 
conel and stainless steel were not 
adversely affected after exposure to 
air at 1600 F for 88 hr. The joints 
were made by brazing in a helium 
atmosphere at 1900 F without using 
a flux. 


Reinforced Plastics 
at 3,000 to 25,000 F 


How good are reinforced plastics 
at extremely high temperatures? 
What are the effects of stress con- 
centrations on the strength of rein- 
forced plastics laminates? How good 
are synthetic fiber fabrics as rein- 
forcements for polyester resin lami- 
nates? 

The answers to these and other 
questions were given by various 
scientists and engineers in papers 
presented before the 14th annual 


Fig 1—Water-stabilized plasma are 
is used to test reinforced plastics at 
temperatures up to 25,000 F. 





Which pre-paint 
phosphate coating 
is best for you? 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN - OVER 160 MATERIALS 


Undercoat of Oakite CRYSCOAT 
adds to the looks and life of finishes 


From toys to tractors, painted metal products 
look better and last longer with Oakite Crys- 
Coat under the paint. 

CrysCoating—the conversion of a steel sur- 
face to a phosphate surface—creates a perfect 
base for paint adhesion. Paint goes on in a 
smooth, serviceable coat. Once on, it stays on. 

At the same time, a CrysCoated surface pre- 
vents the formation of rust ... even prevents 
rust spreading from a deep scratch. Both metal 
and paint are safeguarded. The product looks 
better, lasts longer. 

Oakite has a CrysCoat process to fit every 
requirement—for iron phosphate or zinc phos- 


phate coatings, for spray washer or for tanks. 


Is your particular problem one of economy? 
Durability? Production bottle-neck? For a help- 
ful answer, ask your local Oakite man. Or 
write for details to Oakite Products, Inc., 28A 
Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 


] leadership in industrial cleaning 
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Which is the 


Mi 0S ECONOMICAL technical conference of the Rein- 


forced Plastics Div., Society of the 


Plastics Industry held recently in 

Chicago. 

1. Plastics at high 
temperatures 


The fact that certain reinforced 


for you r desig n ? | plastics are superior to metals and 


refractory ceramics at temperatures 
Fas - 


from 3000 to 25,000 F was reported 

in a recent article appearing in this 

magazine (see M/DE, June ’58, p 

100). Some new quantitative data 

a establishing correlations between ma- 

by )) terials and temperatures were pre- 

sented in a paper by I. J. Gruntfest, 

L. H. Shenker and V. N. Saffire of 

General Electric’s Missile and Space 
Vehicle Dept. 

The data resulted from studies of 
the erosion resistance and surface 
characteristics of phenolic resins re- 
inforced with nylon, 96% silica glass 
and conventional glass fibers. All 
laminates were exposed for short 
periods of time to temperatures up 
to 25,000 F in a water-stabilized 

EXTRUSIONS? SHELL MOLDS? pas ave (ete Sig 5). 

The results confirmed data pre- 

SESH HESS ESESESESESESESESEEEEEEEEE . - . . 
sented in the June ’58 article, i.e., 
o . 7 phenolic resins with organic rein- 
, forcements such as nylon or acrylic 
fiber seem to provide the best results 
at the extremely high temperatures 
(12,000 to 22,000 F). In glass- 
phenolic compositions, the lower the 
glass content the lower the erosion 
rate. In the lower temperature range 
ROLLED SHEET and PLATE? (4000 to 5400 F), phenolics rein- 
* Ampco's one-source service will provide finished parts to your specifications. sak a Ee ah seggheenroe 
rates in some cases than phenolics 

You can get th em all in an reinforced with organic fibers. Also, 

the higher glass content materials 
are generally better than those with 

A rye foe Cc ©O ayy ETA lower glass content; evidently, at 

these temperatures the high silica 
glass “sweats” out and coats the 
, , . = . surface with silica, increasing its 
Your Ampco field engineer is not limited to a single copper-base thermal insulating efficiency. 
alloy or a single form, in making recommendations. He can be Examination of the damaged sur- 


completely impartial, because Ampco supplies them all. faces of the three reinforced phen- 
. . , olics after exposure to high tem- 

Ss Vy 4 4 5 7 
He helps you realize savings that are often substantial, by peratures revealed an interesting 


making best use of (1) Ampco’s metallurgical know-how; (2) relationship among composition, ex- 
Ampco’s extensive mechanical and production facilities; (3) new posure conditions and nature of the 


techniques and equipment developed through Ampco research. surface. The surface of the nylon- 
phenolic resin after exposure to 
G-21 24,000 F consisted of a coke-like 


AMPCO METAL, INC., Dept. 10, Milwaukee 46, Wis. structure with a network of voids 


WEST COAST PLANT: BURBANK, CALIFORNIA * SOUTHWEST PLANT: GARLAND (DALLAS COUNTY), TEXAS corresponding to the original nylon 


. 


NY 


SAND CASTINGS? 
SOSH HOHE HEHEHE EE EEEEEEEEEES 


, 


7 


=) I 
0, 


CENTRIFUGAL CASTINGS? 


eeeeeeeeee eee eeeeeeeeeeeeeeeeeee 


Seeereeeeeeseeeeseeeese 


FABRICATIONS? 


Call in your Ampco field engineer, Write for bulletin. 


For more information, turn to Reader Service card, circle No. 496 
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From 1 set 
of die castings Brumberger makes 
2 different products 


CASE HISTORIES FROM 
MT. VERNON FILES 


If you like to project color transparencies, these two 
new automatic Brumberger* 35 mm, low silhouette, 
slide projectors will dazzle you. They are priced much 
lower than other automatic projectors and eliminate 
the additional expense of slide magazines and extra 
carrying case. 

These are fine examples of keen engineering per- 
ception, for all the inherent advantages of die casting 
have been applied with those of metal stampings and 
plastics to produce competitively priced photographic 
products of outstanding eye appeal and performance. 

As you can see, these aluminum die castings are in- 
tricate. All the necessary slots, channels, pins, gratings, 
bosses, holes, compartments, handle holes and various 
recesses are incorporated into the shells so that simple, 
rapid assembly and minimum finishing operations of 
the final product result. 

Heat from the projection lamp will not warp or 
weaken the castings, and correct alignment of the op- 
tical system is maintained at all times by the thin but 
rigid, lightweight sections. For Brumberger, die cast- 
ing has proved to be a supremely advantageous manu- 
facturing method. 


BIRMINGHAM, ALA.: Mr. |. B. Armstrong, Jr., P. 0. Box 2244 
BROOKLYN, N. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St. 


SALES 


More than that, Brumberger has made full use of 
Mt. Vernons’ complete four-fold service: coordinated 
designing, die making, casting and machining facilities 
all under one roof in 200,000 square feet of manufac- 
turing space 

And when you plan to make a better product at 
lower cost by resorting to die castings, we can also 
give you invaluable help. Just call in your nearest 
Mt. Vernon sales representative for fast service. 

*Brumberger — Brooklyn, N.Y. 
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MT. VERNON 
DIE CASTING CORP. 


STAMFORD CONNECTICUT 


aS» 
. BN * 1, 
"4 RESEARCH 
J , 2 


QUINCY, MASS.: Mr. Edmund W. Libby, 91 Merrymount Rd. 
ROCHESTER, N. Y.: Mr. William Savers, 101 Briarcliff Rd. 


SKANEATELES, WN. Y.: Mr. Jerome J. Theobald, 9 E. Genesee St 
STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
VALLEY FORGE, PA.: Mr. G. T. McMaster, P.O. Box 115 


CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St. 

GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St. 

LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Box 55, R.R. No. 1 
PITTSBURGH, PA.: Mr. Andrew W. Anderson, 300 Pasadena Drive So. 


a 


REPRESENTATIVES 
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When wear creates problems... 


MET-L-WOOD° 


puts beauty to stay! 





‘- 


CURTAIN WALLS made of Met- 
L-Wood panels permit fast construction; 
lend beauty and life to buildings. 


COUNTERS of Met-l-Wood can be 
designed to fit any decorating scheme, 
yet stand hardest service. 


ey La 
WAINSCOTING in traffic areas gets 
rough treatment; is a natural for dec- 
erative Met-L-Wood use: sustained 
beauty without upkeep. 


bes ae Fy. 
MOTOR STAIRWAY and 
WALKWAY PANELS of Met-l- 
Wood stand up under constant use... 
help damp vibration, resist denting. 


as! 
i 
ty a ae » 





se 


CABINETS and enclosures of all 
kinds goin strength, beauty, life from 
Met-L-Wood. 


X-RAY & RADIATION ROOMS 
can be attractive as well as safe with 
lead-cored Met-L-Wood panels, doors. 


Detailed data on how Met-L-Wood can serve you, 
in one or more of its many forms, is yours 

for the asking. Write for new Bulletin 522. 
Met-L-Wood Corporation, 6755 West 65th Street, 
Chicago 38, Illinois. 











STRONG 





Metal bonded 


PURABLE © plywood 


MET-L-WOO 


LIGHTWEIGHT 
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TABLE 1—-TENSILE STRENGTH 
OF LAMINATES WITH HOLES 





Width, in. 
Hole Dia, in. 





0.143 0.250 





38,500 -- 
37,700 35,400 
30,600 | 30,100 
27,100 | 30,000 
— 21,700 








fibers. The surfaces of silica glass- 
phenolic and fiberglass-phenolic res- 
ins after exposure to 24,000 F were 
similar in appearance to sandblasted 
wood. This sandblasted surface effect 
was observed in high resin content, 
inorganic-reinforzed specimens after 
exposure to ‘emperatures from 
10,300 F to 24,000 F. 

Examination of cross sections of 
all specimens indicated that thermal 
damage occurred in three distinct 
stages: 1} ablated (remeval of ma- 
terial from the surface of the 
sample); 2) carbonized; and -3) 
crazed. The depth of carbonization 
varied with temperature and resin 
content in the inorganic-reinforced 
phenolics. The organic-reinforced 
phenolic resin showed little change 
in depth of carbonization over a 
wide range of temperatures and 
resin contents. 

2. Strength of laminates 

When designing a reinforced plas- 
tics structure it is important to con- 
sider the notch sensitivity of the 
material used. Eric L. Strauss of 
Martin Co. presented interesting 
new data on the effects of plain, 
countersunk, and countersunk and 


40,700 psi 65,200 psi 


7 


a 
°o 


Strength, % 


Tension Flexure 


WINN 

















tal bin 
None ig § 2 None i¢ @ 2 


Hole Size, in 
Fig 2—Effect of various size holes 
on strength of laminates expressed 
as percent of the strength of a sam- 
ple containing no holes. 





How you can cut time and costs 


with R/M Zizy-BOND adhesives 


FOR THESE AND 1001 OTHER 
APPLICATIONS NEW R/M 
RAY-BOND ADHESIVES CAN BE 
TAILORED TO YOUR NEEDS 


The number of new places you can use 
adhesives today is growing faster than 
ever. With new bonding techniques, 
with modern Ray-BOND adhesives, 
you can cut fastening time and costs in 
fe A : a variety of applications never possible 
Casting compound for circuits before. 
Coated eggs R/M Ray-BOND adhesives are of 
i ' two different types—thermosetting and 
thermoplastic. They are available in 
different degrees of viscosity —for either 
spraying or painting. They give top 
performance under the most severe 
operating conditions—withstand tem- 
perature extremes ranging from -80° 
to +700°F. 

Whether or not you’ve yet consider- 
ed bonding, laminating, sealing or coat- 
ing in your own operations, talk to an 

: - R/M engineer now. From over 20 years’ 

aye “sap cote pioneering in the production of bonded 
assemblies and the manufacture of ad- 
hesives and coatings, R/M has acquired 
a wealth of knowledge and experience 
that might help you find new ways to 
improve your product or cut costs. 
Write or call for complete information 
on new Ray-BOND adhesives now. 


R/M Bulletin No. 700 contains 


engineering information you 
will want on Ray-BOND ad- 3 
hesives, protective coatings 
and sealers. Write for your 


Bonding “Tefion"* to steel Sealer for automobile 
*A Du Pont trademark window channel free copy. 


RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT: Bridgeport, Conn. 


Chicago 31 «+ ODetroit2 «+ Cleveland16 «+ Los Angeles 58 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, Ind.; Neenah, Wis. ; Paramount, Calif. 
Raybestos- Manhattan (Canada) Limited, Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Industrial Adhesives « Brake Linings « Brake Blocks « Clutch Facings « Industrial Rubber « Engineered Plastics « Sintered Metal Products 
Rubber Covered Equipment « Asbestos Textiles « Laundry Pads and Covers « Packings « Abrasive and Diamond Wheels « Bowling Balls 
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reactive 
ae) 
strip 


... precision 
rolled 


... for exact control of 
nuclear power 


The vital need for uncommon new metals for nuclear applications is being met 
today by Precision Metals Division of Hamilton Watch Company. Now, even re- 
active and refractory metals such as Hafnium, Zircaloy, Tantalum, Columbium 
and Titanium can be obtained in any form—from ingot to ultra-thin strip and foil 
—in production quantities. 

The newly expanded and completely integrated facilities of Precision Metals 
Division are geared to produce ultra-thin strip and foil in any quantity and in a 
wide range of alloys, with these special advantages: 

thicknesses from .010” to .0001” controlled metallurgical properties 
extremely close tolerances excellent surface characteristics 
dimensional uniformity 


For special requirements in development or o%o ; 
production, Precision Metals can also furnish lO reco 
METALLURGICAL 


special alloys to your own specifications in the SeRMCES 
form you need. Write today for fully illustrated 
facilities booklet DE-5. 


FSA NI/LTO/N 


warcry company / Precision Metals Division 
Lancaster, Pennsylvania 
For more information, turn to Reader Service card, circle No. 463 
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riveted holes on the tensile, flexural 
and compressive strengths of glass 
fabric-reinforced polyester laminates. 
Table 1 shows the tensile strength 
of laminates containing different- 
sized holes: hole diameters ranged 
from 5 to 58% of specimen width. 
The tests showed that: 

1. Stress concentrations in rein- 
forced plastics induce premature 
failures not only after numerous 
load cycles but also during applica- 
tion of a steady load. 

2. Tensile strength loss in speci- 
mens containing different-shaped and 
different-sized holes is most pro- 
nounced, whereas flexural strength 
loss is least pronounced. 

3. The strength of specimens con- 
taining different-sized holes de- 
creases with increasing hole diam- 
eter (see Fig 2). 

4. Stress concentrations in rein- 
forced plastics laminates produce 
failures at exceedingly low stress 
levels. For example, a 4-in. wide 
specimen containing a 1-in. dia hole 
failed in tension at 21,700 psi (nor- 
mal tensile strength is 40,700 psi). 

5. Specimens containing multiple 
holes fail at lower stress levels than 
specimens containing a single hole. 

6. The strength of specimens con- 
taining countersunk holes is approx- 
imately 5% less than for specimens 
containing drilled holes. 

7. Semicircular notches and holes 
of equal radii produce similar stress 
concentration effects in the speci- 
mens. 

3. Synthetic fiber reinforcements 

Results of tests performed by 
Walter L. Park of Puget Sound 
Naval Shipyard indicate that poly- 
ester laminates reinforced with a 
continuous-filament Dacron fabric 
are superior in strength to Dynel, 
Orlon and spun Dacron-reinforced 
laminates, and are considerably 
above the minimum strength require- 
ments for Grade 4 (MIL-P-17549B) 





DON'T MISS AN ISSUE — Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don't miss an issue. 
Be sure to include your new postal 
zone number. 














Johns-Manville Pre-KLap insula- 
tions are made possible through the 
company’s extensive experience in 
fabrication and forming of thin foils. 


This typical Pre-K LAD insulated housing features 
combination of molded parts, strengthened chan- 
nel construction, close tolerance cut-outs to 
accommodate fittings and attachments. 


Now- insulate difficult shapes 
in one fast operation... 


Pre-KLAD as used by diesel 
engine manufacturers. Here, 
J-M engineers worked with 
customer’s engineers to develop 
insulated blankets that readily 
slip over turbochargers to pro- 


the man 
Among he y tect personnel and keep engine 





PRE-KLAD applications 


Gasoline Engines 

Gas Turbine Engines 

Steam Turbines 

Heated Mechanical 
Equipment 

Domestic and Industrial 
Furnaces 

Stress Relieving Blankets 

Ingot Pads 

Heated Laboratory 
Equipment 

Diesel Engines, Manifolds, 
Turbochargers 

Home Incinerators, 
and other Hot Appliances 

Portable Heat Retention 
Equipment 

Turbogenerators 

Materials Handling 
Equipment 

Gear Housings 

Removable Casting and 
Forging Covers 

Furnace Nozzle Cones 








room temperature down. 


with Johns-Manville PRE-KLAD Insulation! 


New refractory fiber insulation is factory 
sheathed in heat-resistant foils to any re- 
quired shape . . . temperatures to 2000F! 


In new PRE-KLAD insulation, designers 
have an insulation that’s right in step with 
efficient assembly line methods. For Pre- 
KLAD components arrive at your plant ready 
to install... in one fast operation! 


Originally developed for jet aircraft... 
PRE-KLAD insulations are precision engi- 
neered to solve individual heat retention 
problems. Johns-Manville tool engineers cre- 
ate the special molds and dies to form the 
stainless steel or other thin foils into the 
shape you require. Then, refractory felt 


insulation is expertly sandwiched between 
inner and outer foil jackets, which are then 
spot- or seam-welded into a ready-to-install 
housing or blanket. The result is an insulat- 
ing component that can be used wherever 
a strong, lightweight foil-protected insula- 
tion is indicated. 

The insulation in Pre-KLAD is Johns- 
Manville CERAFELT™ .. . a refractory fiber 
insulation that is produced by converting 
molten refractory materials into a mass of 
uniform ceramic fibers. The fine CERAFELT 
fibers are then felted with a minimum of 
binder to form an insulating material that 
combines lightness, heat resistance and an 
extremely low k factor. 


Write today for the informative new brochure on PRE-KLAD insulations. 
Address Johns-Manville, Box 14, New York 16, N. Y. In Canada, Port Credit, Ont. 


JOHNS -MAN fe 


JoHNns-Manvicce YJ 
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from Torrington on 
| SMALL PRECISION 


ww By 


METAL PARTS 





Ordinarily, one would not think of 
“custom manufacture” and ‘mass 
production” in the same breath. 
Except at Torrington’s Specialties 
Division, where the production of 
tremendous varieties and quantities 
of small metal parts of exceptional 
precision and uniformity is a day-to- 
day occurrence. 





. 


A good example is the valve stem 
we make for a leading pump manu- 
facturer. Operations include turning, 
threading, slotting and tempering. 
Nothing unusual about that, except 
that Torrington can do it to such pre- 
cision that the specified finish of 4 to 
6 micro-inches is achieved without 
grinding. This saves our time—and 
our customer’s money, yet every part 
is produced to perfection. 


wood to check moisture content by 
electrical conductivity. The reduced 
center section is insulated. The shank 
must be accurate to +.0005”, and 
the diameter of the tapered neck to 
+.005”, -.000”. Torrington’s engi- 
neers devised a way to back-swage 
the neck to required taper and trim 
square between head and reduced 
section automatically. 








Another interesting case is an insu- 
lated contact pin. It is driven into 





The manufacture of such parts as 
these, in the tremendous quantities 
required of us every day, demands 
highly specialized engineering skills. 
To serve you most efficiently, our 
Specialties Division maintains a sep- 
arate engineering department. Staffed 
with engineers who have wide experi- 
ence in precision metalworking, the 
department can help you with any 
engineering problems that might arise 


in the manufacture of your special 
metal parts. For prompt service, just 
circle our number on the reply card, 
call our area salesman or write 
direct to: 


The Torrington Company, Specialties Division, 777 Field Street, Torrington, Conn. 


TORRINGTON SPECIAL METAL PARTS 


Makers of Torrington Needle Bearings 


For more information, turn to Reader Service Card, circle No. 381 
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glass cloth laminates. 
The tests showed that monofila- 


ment 


Dacron-reinforced 


polyester 


laminates had higher strength prop- 
erties, with the exception of modulus 


of elasticity, 


than all other lami- 


TABLE 2—PROPERTIES OF 
LAMINATES COMPARED 





Type =» 


| 
Glass Orlon | Dacron* 








Impact Str (1zod 
notched), ft-Ib/in. 
Vacuum Bag..... 
Contact Pressure 
Ten Str, psi 
Vacuum Bag..... 
Contact Pressure. 
Shear Str, psi 
Vacuum Bag..... 
Contact Pressure 
Flex Str, psi 
Vacuum Bag..... 
Contact Pressure 
Mod of Elast in 
Flexure, 1000 psi 
Vacuum Bag. . 
Contact Pressure 
Abrasion Res, sec/mil®. 
Adiesive Strength, 
psi° 





| 24.6 
| 21.5 


7.7 | 43 
148 | 2.1 


14,000| 3,350 | 15,130 
— | 3,540 | 15,160, 


9,000! 6,590 | 12,250; 
5,940 | 12,020 
22,000! 9,140 | 16,700 
7,870 | 19,000 


1.00 (0.45 | 0.64 
— 1050 | 0.67 
0.80 (1.22 | 1.17 


34.0 | Cloth; 100 
failed 





aWoven fabric of continuous-filament Dacron. 
bBureau of Standards abrasive jet method. 
Strength required to peel 2-in. strips from a 


3-in. length of wood. 


Tests were performed 


on a Forest Products Laboratory toughness 


tester. 


TABLE 3-——DYNEL VS DACRON 





Type »> 


Dynel | Dacrons 





Impact Str (Izod notched), 


ft-Ib/in. 
Vacuum Bag 
Contact Pressure 
Ten Str, psi 
Vacuum Bag 
Contact Pressure 
Shear Str, psi 
Vacuum Bag 
Contact Pressure 
Flex Str, psi 
Vacuum Bag 
Contact Pressure 
Mod of Elast in Flexure, 
1000 psi 
Vacuum Bag...... 
Contact Pressure. . . 
Abrasion Res, sec/mil> 
Adhesive Strength, psi 


16.8 
9.0 


2,800 7,260 
2,680 5,080 


5,310 | 7,390 

5,120 | 7,070 

5,780 | 10,650 

5,270 | 11,150 
| 


0.44 0.53 

6.49 0.52 

128 | — 
150 








aWoven fabric of spun Dacron. 
bBureau of Standards abrasive jet method. 
eStrength required to peel 2-in. strips from a 


3-in. length of wood. 


Tests were performed 


on a Forest Products Laboratory toughness 


tester. 





Only Armco Cold-Rolled Steel Specified 
For Deep-Drawn G. E. Cleaner Casing 


The top half of the casing on every General Electric 
canister-type vacuum cleaner is fabricated from Armco 
Cold-Rolled Steel. Here’s why, in the words of G.E.’s 


steel buyer: 


“Armco Cold-Rolled performance has proved through 
trial to be superior through a lower percentage of 
surface defects plus excellent drawing quality.” 


Despite the severe draw, rejects are extremely low 
} J ; 


because of the consistently excellent drawing quality of 


ARMCO 


General Electric consistently speci- 
fies sheet coils of .032”, Armco Cold- 
Rolled Drawing Quality Special Killed 
Steel for the deep-drawn top half of 
the casing on canister-type vacuum 
cleaner models. These units are pro- 
duced at G.E.’s Vacuum Cleaner 
Department, Housewares and Radio 
Receiver Division, Cleveland, Ohio. 


Armco Cold-Rolled Steel. Superior surface and uniform 
grain structure assure uniform finishing operations, 


Special Steels for every need 


Cold-rolled is only one of a wide range of Armco Special 
Steels processed to meet specific product needs, An Armco 
representative will be happy to consult with you about 
selection of Armco Steels for your requirements. Just call 
your nearby Armco Sales Office or write us. Armco Steel 
Corporation, 1649 Curtis Street, Middletown, Ohio. 


STEEL 





Armco Division + Sheffield Division * The National Supply Company * Armco Drainage & !/ietal Products, 
Inc. « The Armco International Corporation * Union Wire Rope Corporation * Southwes: Steel Products 
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Save time... 
save production 
costs with 


high-pressure 


laminated plastic 


Farlite engineers can demonstrate 
profitable ways to cut die and tool- 
ing costs with easily machined, long- 
lasting X-6 Die Stock . . . one of 
many special high pressure lami- 
nated plastics available for industrial 
applications. Complete information 
on FARLITE X-6 is available upon 
request. If you have other applica- 
tions in mind, our catalog lists 34 
types and grades of paper and fabric 
base plastics. 


WRITE FOR YOUR FREE COPY OF 
OUR NEW CATALOG AND 
y er PRODUCT SUGGESTION CHART 
—_ 


FARLITE High Pressure Plastic Laminates ore a Quality Product of the 


Plastics Division * FARLEY & LOETSCHER MFG. CO. 


DUBUQUE, IOWA 
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nates tested. Laminates reinforced 
with spun Dacron, Dynel and Orlon 
fabrics were considerably inferior in 
strength properties to glass-rein- 
forced laminates. 

Table 2 shows the properties of 
glass, Orlon and continuous-filament 
Dacron-reinforced laminates. Table 3 
shows the properties of Dynel and 
spun Dacron-reinforced laminates. 
4. Reinforced plastics foams 

New design information on a self- 
expanding, glass-reinforced plastics 
foam system was given by R. F. 
Newberg and D. L. Graham of Dow 
Chemical Co. The reinforced foam 
system is based on a self-expanding 
thermoplastic foam first reported in 
this magazine (see MATERIALS & 
MeTHops, Apr ’57, p 142). 

The foam system, designated ex- 
perimental plastic Q-4124.2, com- 
bines expandable polystyrene beads 
and an _ exothermic-type thermo- 
setting resin (epoxy). When the two 
are mixed, and a curing agent and 
modifier added, the heat produced 
by the cure of the resin expands 
the beads to form the foam. As the 
beads expand they force most of the 
resin out to form a hard, chemical 
resistant surface on the part. The 
remainder of the resin acts as a 
binder and reinforcement between 
the individuai expanded beads. 

An outstanding feature of this 
system is its ability to incorporate 
reinforcing materials directly in the 
molding operation. A potential use 
for the self-expanding thermoplastic 
foam is in fiberglass-reinforced sand- 
wich constructions. Because of the 
fluid nature of the system, these 
constructions can be fabricated with- 
out prior lay-up of a glass laminate 
shell. As the resin is forced through- 
out the sandwich construction by the 
pressure of the expanding beads, it 
is forced into and around the fibers 
of a reinforcing material that has 
been placed in the mold prior to 
charging the foam system. The pres- 
sure exerted against the mold sur- 





PROPERTIES of most engineering mo- 
terials can be found in the second 
edition of M/DE'’s Materials Selector 
reference issue, published last October. 
Names and addresses of suppliers are 
also listed. 














Ni-Resist ductile irons offer you 
new combinations of 
useful engineering properties 


Ni-Resist* ductile irons are a new family of versatile 
high-alloy cast irons developed by Inco. Containing 18 
to 36% Nickel, they provide the same high order of 


corrosion and heat resistance given by Ni-Resist flake 
graphite iron...plus high levels of strength and ductility. 


There are several types of Ni-Resist ductile iron. Each 
one combines a useful array of engineering properties. 


Strength Ni-Resist ductile irons provide tensile 
strengths of 55,000 to 80,000 psi, yield strengths of 
30,000 to 44,000 psi. See graph of properties below. 


Toughness Ni-Resist ductile irons give elonga- 
tions of 4 to 40%, together with good impact resistance. 
The photomicrograph below shows why — spheroidal 
graphite particles are dispersed in an austenitic matrix. 
This nickel alloy matrix develops full ductility and 
strength ... keeps these properties at low temperatures. 


Corrosion resistance xi-Resist ductile 


irons safely handle hundreds of corrosives. Under most 
conditions — with acids, alkalies and salts —their per- 
formance is far superior to both cast iron and steel, 
helping you reduce maintenance costs. 
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Ni-Resist ductile 
microstructure X 100 
Spheroidal graphite 
particles allow the 
metal to develop the 
full strength and 
toughness of the high 
alloy austenitic matrix 











High temperature tensile properties of Type D-2 Ni-Resist 
ductile iron 


NI-RESIST DUCTILE 


IRONS PERFORM BETTER LONGER 


NICKEL ALLOYED 


High temperature properties 


Ni-Resist ductile irons form a tightly adhering scale at 
elevated temperatures, greatly reducing further oxida- 
tion. They resist heat effects up to 1400°F and higher, 
have excellent thermal shock resistance. From 1100° to 
1300°F, Type D-2 has stress rupture properties equal 
to those of cast HF stainless steel. 


Wear resistance Ni-Resist ductile irons 
have a work hardening austenitic matrix. Graphite 
particles provide dry lubrication. Both properties work 
together to resist wear and galling over a wide tempera- 
ture range. 


Erosion resistance xi-resist ductile 
irons work well in wet steam, brine or salt slurries, and 
high velocity licuids. Their high strength and resistance 
tocavitation-erosion mean long service life for pump parts. 


Controlled expansion xi-resist aue- 
tile irons have thermal expansivities from about 2.5 up to 
10.4 millionths per degree F. You can match them with 
steels, cast irons, Nickel, Monel* alloy...with aluminum, 
copper, bronze and stainless steel. 


Non-Magnetic properties wi-resist 
ductile irons, Types D-2 and D-2C, are non-magnetic 
and therefore useful where excessive heat and power 
losses must be avoided. 


Machinability Ni-Resist ductile irons ma- 
chine as well as common pressure-type gray iron, 
thanks to the presence of graphite in their structure. 


Fluidity in casting xi-resist auctite 
irons have good flowing qualities and permit the mak- 
ing of intricate designs. 


These are only the highlights. You can get all the facts 
on this versatile new family of metals by asking us for 
“Engineering Properties of Ni-Resist Ductile Irons.” 
This 28-page booklet details engineering properties and 
commercial applications with numerous photos, tables, 
and graphs ... gives you the information you need to 
decide how Ni-Resist ductile irons can help you. You’ll 
also get “Buyers’ Guide for Ni-Resist and Ni-Resist 
Ductile Iron Castings’, listing foundries authorized to 
produce them. “Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
' A 


4s 
NCO New York 5, N.Y. 
es“ 


'. weer 


IRONS 


67 Wall Street 


for more informailon, turn to Reader Service card, circle No. 483 


MAY, 1959 « 195 





LEBANON DESIGN 


STEEL 


FOUNDRY ENGINEERING 


now offers 


these = asl os = 


for product improvement and lower costs 


To the design engineer working with ferrous metals, Lebanon now offers a unique 
foundry engineering service, which can contribute to the complete success of your 
design project through product improvement and lower costs. This service is 
available at any stage of your design problem and includes the following: 


MATERIAL SELECTION Analysis of your design and product requirements 
for the best possible choice of steel alloy. Available alloys at 
Lebanon include 96 steels in the carbon, low alloy and stainless 
groups; also nickel and monel. 


SELECTION OF MANUFACTURING METHOD Analysis of your design and product 
requirements for the best possible choice of manufacturing 
method. Should the part be cast, forged, welded or machined? 
Lebanon engineers will detail for you the unique advantages of 
the steel casting process and honestly appraise their applica- 
bility to your problem. 


SELECTION OF CASTING PROCESS Lebanon’s facilities for casting by four 
processes (sand, shell, ceramic mold and centrifugal) afford the 
engineer a wide choice in selecting the process best suited to his 
design. Our foundry engineers will recommend the production 
method uniquely suited to your requirements for tolerance 
control, surface smoothness, intricacy of metal section and 
dimensional accuracy. 


DESIGN FOR LOWER COST It often is possible for the foundry engineer to 
make recommendations which will result in lower product cost 
without impairment of product function. These recommenda- 
tions can best be made at the initial phase of the project. At 
this point proper redesign may enable you to convert a forging 
or weldment to a casting, at considerable cost savings. 


PROTOTYPE WORK Lebanon’s production complex is ideally suited to 
prototype work, with the ready availability of many different 
alloys from small heats as required. Sample castings are pro- 
duced on a crash basis, usually in 24-36 hours. 

li — 
LET US SHOW YOU AT THE DESIGN SHOW. =. 
Be sure to visit our booth, No. 1411, < ‘Tap 
Ley 
Sa 
™s 


, NI 
¥ 


where we will exhibit many case 
LA 


histories of product improvement at ih 
lower cost through the use of Leba- 7 
non’s Foundry Engineering Service. ke ae ©) 


4 


LEBANON STEEL FOUNDRY 


CARBON, LOW ALLOY, AND STAINLESS STEEL CASTINGS 
LEBANON, PENNA. 
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Fig 3—Compressive shear strengths 
of thermoplastic foam sandwiches 
with various glass fabrics. 


face by the expansion of the poly- 
styrene beads, and the resulting 
saturation of the glass reinforcement 
by the resin, produce a strong, uni- 
form laminate as an integral part 
of the foam structure. 

Another fabricating technique uses 
a gel coat backed up with a suitable 
glass reinforcement. The gel coat 
consists of a thin precoat of a cata- 
lyzed epoxy or polyester resin that 
is applied to the mold surface by 
spraying or brushing and allowed to 
cure before foaming the thermoplas- 
tic foam mixture. Before molding, 
dry reinforcing materials are pressed 
into the partially cured gel coat. The 
resin saturates the reinforcing ma- 
terial and bonds to the gel coat, pro- 
ducing a finished part that encloses 
a thermoplastic foam core. 

Other techniques for producing 
reinforced plastics foams include 
pre-lay-up of laminated _ skins, 
sprayed laminates, and surfacing 
materials such as wood, metal and 
preformed plastics liners. 

Compressive shear strength: The 
type of glass reinforcement used in 
thermoplastic foams has a signifi- 
cant effect on the compressive shear 
strength of molded sandwich struc- 
tures. Fig 3 shows compressive shear 
strengths of thermoplastic foam 
sandwiches with various glass fab- 
rics. Fig 4 shows compressive 
strengths of Q-4124.1 at various 
densities. 

Flexural strength: Certain glass 
fabrics provide from 1% to 3% 
times greater flexural strength than 
non-reinforced moldings. Fig 5 shows 





STEREO 
ORIGINAL BROADWAY CAST 


Photo courtesy Capitol Records, Inc., Hollywood, Calif. 


Sound Answer to a Record-Making Challenge 


The rising tide of interest in stereophonic sound has 
record companies rushing to meet demand. But 
high-speed pressing of stereo presents a real chal- 
lenge for the record maker. 


Here’s why: The needle, or stylus, moves both lat- 
erally and vertically in the grooves of a stereophonic 
record. With regular hi-fi, the stylus moves only 
from side to side. This mearis the grooves of a stereo 
record must be strong enough to do twice the work 
of standard high-fidelity grooves. Yet (and this is 
vital) quality of tone must not be impaired. 


One major record company has answered this 


challenge with PLiovic, Goodyear vinyl resin. Not 
only does PLiovic toughen the grooves, it has 
improved compound flow during pressing—reduced 
flash, lowered rejects and made possible more effi- 
cient, more economical production. Most important 
of all—it has enhanced the illusion of “living sound.” 


Want to improve the quality—and sales appeal— 
of your product? PLiovic may well be the answer. 
For more information—plus latest Tech Book Bulle- 
tins — write Goodyear, Chemical Division, Dept. 
E-9437, Akron 16, Ohio. 


OOD, YEA 


CHEMICAL 


DIVISION 


Pliovic —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


For more information, turn to Reader Service card, circle No. 371 


MAY, 





1959 « 197 


It costs less to 
RENT A MATERIALS LABORATORY 
than to buy one 


A wealth of experience in materials evaluation . .. economical, 
rapid instrumental analysis... the latest analytical techniques 
as they are developed ... all these go to work on your products 
and materials at United States Testing Company...and at a 
fraction of what it would cost you to maintain a staff and 
facilities. Laboratory services available: 


METALS CHEMISTRY—instrumenta- 
tion includes: Emission Spectro- 
graph, Flame Photometer, Spec- 
trophotometer, X-Ray Diffraction 
Unit, and Leco Carbon - Sulfur 
Furnace. Classical wet chemistry 
techniques used when required. 


METALLURGICAL AND CORROSION 
— includes equipment for: sam- 
pling, testing hardness and 
smoothness, heat treatment, ther- 
mal analysis and radiography, 
corrosion studies, failure analy- 
sis, protective coating and corro- 


sive environment evaluations. 
Welding procedures formulated. 
Welder qualification and weld 
certification services. 


PHYSICAL TESTING — versatile 
equipment for many ranges of 
tension, compression, or impact 
strength; specimen test cham- 
bers available for temperatures 
from —85° to +2000°F. Typical 
materials: METALS, PLAS- 
TICS, CERAMICS, RUBBER, 
WOOD, ADHESIVES, FLOOR- 
ING MATERIALS AND 
OTHERS. 


Send for your free copy 
of bulletin 5902 describing our materials 
and product evaluation facilities. 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 
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Fig 4—Compressive strength of re- 

inforced foam at various densities. 
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flexural strengths of reinforced 
thermoplastic foam sandwiches with 
various glass fabrics. 

Thermal conductivity: Reinforced 
thermoplastic foam structures have 
a thermal conductivity of 0.24 Btu, 
hr/sq ft/°F/ft at densities ranging 
from 5 to 8 lb per cu ft. This figure 
represents an equilibrium condition 
and is suitable for design purposes. 

Water absorption: Fig 6 shows 
water absorption for two glass-rein- 
forced thermoplastic foam sandwich 
structures after 30 days immersion. 

Potential uses: Newberg and Gra- 
ham say self-expanding, glass-rein- 
forced thermoplastic foams have 
potential use in buoyancy, refrigera- 
tion and building applications. Spe- 
cific applications in the refrigeration 
field include refrigerator doors and 
cabinets, cold storage tanks, struc- 
tural insulation panels for trucks 
and freight cars, and air condition- 
ing units. Holding devices for hinge 
and latch mechanisms may be en- 
capsulated directly during the mold- 
ing operation to produce a nearly 
finished part. 

The light weight and low water 
absorption of glass reinforced 
thermoplastic foams (see Fig 6) 
make them useful for floats, buoys, 
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Fig S—Flexural strengths of foam 
reinforced with various fabrics. 
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13-minute industrial x-ray film processing 





New Kodak Industrial X-Omat Processor 


can save you time and money 


Kodak offers you automation in film 
processing—radiographs of uniform 
high quality, dry and ready to read 
in 13 minutes. 
Film hangers a 
posed films are merely removed from 


re eliminated. Ex- 


the film exposure holders and fed 


directly into the processor. Kodak 
Industrial X-ray Film, Type AA and 
Type M—sheet films or continuous 
lengths from 70mm to 17 inches wide 
—go through the system at 38 inches 
per minute. And only 22 inches of the 


unit’s 10-foot 10-inch length need 


extend into the darkroom itself. 
The Kodak X-Omat 

System saves time and cuts costs. 

You'll want the complete story. 


Processing 


Send for the folder that gives all 
the details. 


X-ray Division—EASTMAN KODAK COMPANY—Rochester 4, N.Y. 


Use this coupon NOW for more information 


Send the folder about the Kodak 
Industrial X-Omat Processor. 


Name 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. 


Send the names of the Kodak Industrial 


X-Omat Processor dealers in my area. 


54-5 





Firm Name 





Street 





Firm Address 
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MAKE YOUR 





Federal Short Run Stampings 
may be your answer 


Stretch your production tooling dollar up to 
80% by using Federal ‘‘Controlled Tolerance” Short 
Run Stampings. That’s the savings you get by using 
the Federal Stamping method instead of conventional 
tooling methods. You can put a new product on the 
market or make improvements in existing products with 
a minimum tooling investment. When quality, fast de- 
livery and price are important factors, try Federal first 
for any quantity stampings from two pieces to 10,000. 
Size limitations are 10” x 14” and 34” in thickness. Send 
your print or part to the nearest plant for a Federal 
Analyzed Quotation. 


Write for FREE CATALOG 


Tells where and how you can 
save money using Short Run 
Stampings. Gives design tips 
that reduce stamping costs. | 
ws eZ Ask for your copy today. | 
3 PLANT LOCATIONS 


FEDERAL TOOL & MANUFACTURING CO. 
3652 Alabama Ave., Minneapolis 16, Minn. 

FEDERAL SHORT RUN STAMPING, INC. 
952 Lyell Avenue, Rochester 6, N.Y. 


FEDERAL STAMPING COMPANY 
7352 Atoll Ave., No. Hollywood, Calif, 


For more information, turn to Reader Service card, circle No. 491 
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Fig 6—Water absorption for two 
glass-reinforced foams after 30 days 
immersion, 


life preservers, decoys, pontoons and 
water sports equipment. Since the 
reinforced material is easy to fabri- 
cate, it has potential use in curtain 
walls, floor panels, doors, partitions 
and aircraft structures. Large floor 
panels have been molded which in- 
corporate molded-in-place plastics 
pipe. 

Other potential uses include en- 
capsulation of electrical parts, deco- 
rative boat fins, women’s shoe heels, 
tooling for vacuum forming molds, 
metal forming dies, cooling tower 
slats and anti-corrosive structures. 
5. Shear effects in 
plastics laminates 

Some important suggested changes 
in flexural test procedures resulted 
from a study of the effects of resin 
shear strength on fiberglass-rein- 
forced polyester laminates. Results 
of the study were detailed by R. E. 
Chambers and F. J. McGarry of 
Massachusetts Institute of Technol- 
ogy. They found that: 

1. When a resin with compara- 
tively low shear modulus is used in 
a laminate, the apparent flexural 
modulus of the laminate is strongly 
affected. Thus, the interlaminar 
shear rigidity of a fiberglass-poly- 
ester laminate depends primarily on 
the shear modulus of the laminating 
resin. 

2. The flexural modulus of a lami- 
nate, when the shear effect is elimi- 
nated, is merely the average of its 
tensile and compressive moduli de- 
termined from uniaxial] tests, unless 
tensile and compressive moduli differ 
greatly in magnitude. 

3. The ASTM recommendation for 
span-depth ratio in laminate flexural 
tests results in erroneous modulus 
values. The magnitude of the error 





Developed by Du Pont research 





NEW FAIRPRENE’ 
DIAPHRAGM MATERIAL 


demonstrates outstanding resistance to “sour gas,” 
ozone and aromatic fuels 


and retains its properties to -65°F. 

New “Fairprene’’ ozone and fuel-resistant coated 
fabric is offered in widths to 41” and thicknesses 
from 0.004” to 0.050”, with cotton, rayon or nylon 
fabric inserts. Mail coupon or write for your free 


Du Pont research has developed an outstanding 
*‘Fairprene’’} coated fabric for diaphrams in fuel 
pumps andcarburetors. This new “‘Fairprene’’shows 
remarkable resistance to the effects of oxydized 
gasoline, or “‘sour gas,”’ and ozone. It is exception- 


ally resistant to swelling in contact with highly 
aromatic fuels. In addition, this new “Fairprene”’ 
coated fabric shows superior abrasion resistance 


CONSTRUCTIONAL AND 


Quality No. 
FABRIC BASE 


sample plus complete specifications and prices. 
E. I. du Pont de Nemours & Co. (Inc.), Fabrics 
Division MDE-95, Wilmington 98, Delaware. 


PHYSICAL PROPERTIES({}{ 


22-006FO 
NYLON 


21-009FO 
COTTON 


22-005FO 
NYLON 


.013” .013” .050” 


Thickness 
300+ x 300+ 


25 x 25 
500 
OK 208 Hr. 


80 x 80 
2xz 
125 

OK 208 Hr. 


75x75 
2x2 
125 
OK 208 Hr. 


Tensile Strength—Lbs. /Inch, Min. 

Tear Strength—Lbs., Trap., Min. 

Burst Strength—PSI, Mullens, Min. 
Ozone Resistance at 60 Parts Per Million* 


Fuel Resistance—Volume Change after 72 Hrs. 


at Room Temp. in ASTM High Aromatic Fuel** +20.9% 


+3.3% +9.4% 


*Ordinary diaphragm materials fail in 15 minutes under this test. 
**Ordinary diaphragm materials swell about 20% under the same conditions. 
+?The above data are based upon tests on production experience and should not be used as specifications. 


t“Fairprene” is Du Pont's registered trademark for its coated fabrics, sheet stocks and cements 
>» Mail coupon for free sample of new “‘Fairprene" ozone and 
aromatic fuel-resistant diaphragm material... 


DU PONT 
INDUSTRIAL COATED FABRICS 
SHEET STOCKS - CEMENTS 


E. L. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, Dept. MDE-95, Wilmington 98, 


C) Please send free sample of new “Fairprene” diaphragm material with 
high ozone and aromatic-fuel resistance. 
©) Please send bulletin on “Fairprene” industrial coated fabrics. 


Delaware 


Name Position 








Company 





Address 
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FLAMEMAST/C 


INSULATION COATING 


PROTECTS 


ORDINARY METALS TO 


4500 F! 


Grueling torture in combustion chambers of high 
production missiles over the past several years 
has proved the ability of FLAMEMASTIC Spray Coat- 


ing to resist high heat, fire, gases, chemicals and 
corrosion. This remarkable coating offers depend- 
able protection for instrumentation, launching and 
ground support equipment as well as many indus- 
trial applications. FLAMEMASTIC could well be the 
practical answer to your insulation or protective 
coating problem. Write for certified test data. 


¢ Effective from ¢ Use on all ferrous or 
-100°F to 4500° F. non-ferrous metals. 
e Fire resistant and * High abrasion and 
retardent. impact resistance. 
e Excellent insulator, e Inhibits corrosion 
high or low temp. ne ; 
© Resists gas-erosion, ¢ Minimizes conden- 
acids, alkalis, sation. 
bleaches, oxidizing ¢ Weatherproof. 
agents. = ¢ Lightweight. 
e Fast, economical to ; 
apply by spraying, Flexible. 
rolling or troweling. ¢ Relatively inexpen- 
¢ Excellent adhesion. sive. 


r 


DYNA-THERM CHEMICAL CORP. (formerly (dea! Chemical Products, Inc. 
3813 Hoke Avenue, Culver City, California « TExas O-4751 
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seems to be dependent on the specific 
characteristics of a laminate. 

4. Serious consideration should be 
given to using pure bending tests to 
measure the flexural properties of 
fiberglass-reinforced laminates. 


Underplate of Iron 
Gives Pit-Free ‘Chrome’ 


by Dr. Hyman Chessin 
and C. L. Alderuccio 


A relatively new plating technique 
produces pit-free, heavy chromium 
electroplates on rolls and other parts 
used in the chemical and heavy 
equipment industries. Key to the 
method: parts are plated with iron 
to close up pits in the basis metal 
and to provide a smooth, homogene- 
ous surface for chromium plating. 

The iron electroplate, called Van- 
derloy, has physical properties com- 
parable to those of low carbon steel. 
Fig 1 shows the very spongy surface 
of a cast iron part before iron plat- 
ing. Fig 2 shows how the part looks 
after a single iron plating; all small 
pits are completely closed and the 
large ones nearly closed. 

Rolls made of cast iron, plain car- 
bon steels, and even high quality 
“clean” steels such as 4140 and 4340 
develop numerous gas pits in the 
normal chromium plating process 
because they contain inclusions from 
casting, forging and rolling proc- 
esses. Fig 3 shows a typical gas pit 
in a chromium-plated cast iron part. 

Rolls and other parts used in the 
chemical industry must be free of 
these gas pits because: 1) the sur- 
face of rolls determines the surface 
configuration of materials being 
processed, such as photographic film; 
and 2) defects in the electroplate 
may contaminate the material being 
processed. 

How parts are plated 

tolls and other parts are plated 
in the following sequence to obtain 
pit-free chromium electroplates: 

1. A machined roll is first in- 
spected for defects. Inspection is 
performed by marking the surface 
of the roll into 1 in. squares and 
The authors are associated with Van Der 
Horst Corp. of America, Olean, N. Y. 





problem: 


A chemical company, using a cold water heat 
exchanger to cool caustic soda and sodium 
hypochlorite, was being plagued by breakage 
in the 2” dia. glass tubing. Shutdowns occurred 
about three times monthly . . . each time con- 
sumed about 15 extra man-hours to change 
tubes . . . necessitated additional processing of 
contaminated hypochlorite. 


solution: 


A heat exchanger was fabricated from 
Carpenter Titanium Tubing. Ten-foot lengths 
of this tubing were vertically submerged 
directly in each caustic soda processing vat. 


results: 


Maintenance costs reduced nearly $1500 
annually! No tubing failure since Carpenter 
Titanium Tubing was installed two years ago! 
Increased production! Improved product 
quality! With a heat exchanger in each proc- 
essing vat instead of separate unit, pumps 
and pump plumbing previously required to 
transfer highly corrosive fluid, and mainte- 
nance problems connected with them, have 
been eliminated! 


Carpenter Titanium Tubing tames corrosion 
...reduces costs 


Why not take advantage of the corrosion and cavitation 
resistance, light weight and high strength of Carpenter 
Titanium Tubing? It is the /east expensive tubing you can THANOM 

vs de anv co sion infl 7 It ithstands c ine wi fe Write for Bulletin T.D. 115A. 
use under many corrosion influences. withstands con- Cuatains ain tas en he 
ditions that reduce service life of ordinary metal . . . assures - properties, corrosion resistance 
minimum downtime, fewer replacements. ant apptention Somepi. 


Three commercial grades—C40, C55 and C70—in tubing 
sizes up to 4144" O.D. are available. your master key 


In the food, chemical, pulp, paper and allied industries . . . fo cost-saving 
the long, trouble-free service life of Carpenter Titanium corrosion control 
Tubing provides countless opportunities to improve equip- 

ment performance and to reduce operating and mainte- 

nance costs. Contact your local Carpenter representative or 

distributor for the full story. 


titanium tubing & pipe 
For more information, turn to Reader Service card, circle No. 464 
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For almost every 
hardness testing requirement 


There’s a Wilson “Rockwell” 
instrument to do the job 


Wilson “ Rockwell” Hardness Test- Wilson ‘'Brale”’ 
ers can help make your products Dia § Penctvaters 


better, stronger, longer lasting. 
They give reliable results on the give Perfect Readings 


production line, in laboratories, in A perfect diamond pen- 

tool rooms, and in inspection de- etrator is essential to 

partments. They’re as easy to use accurate testing. Only 

as a center punch, as durable as a flawless diamonds are 

machine tool, as sensitive and ac- used with Wilson 

curate as a precision balance. That’s “Brale” penetrators. 

why Wilson “Rockwell” is recog- Each diamond is cut to 

nized as the world’s standard of an exact shape. Micro- 

hardness testing accuracy. scopic inspection and a 

comparator check of each dia- 

Write for Catalog RT-58. mond—one by one—assure you Fig 1—Cast iron has a spongy, 
It gives complete details on of accurate hardness testing pitted surface before iron plating. 
the full line of Wilson hard- every time. 

ness testing equipment. 





examining each square under a 
microscope. 

2. Any defects present in the basis 
metal are “dished out” with a grind- 
ing wheel to form a smooth surface. 
This grinding operation prevents 
many pits from developing in the 
chromium electroplate. 

3. An iron plating covers the en- 
tire surface of the roll with an ex- 
cess of iron. Inspection reveals 
whether or not more “dishing” and 
plating are necessary. 

4. The roll is given a low tem- 
perature bake to relieve hydrogen 
embrittlement and to make the iron 
electroplate more machinable. 

5. The iron electroplate is ma- 
chined to a thickness of about 25 
mils on each side of the roll, and 
superfinished to form a smooth sur- 
face for chromium plating. In gen- 
eral, the smoother the surface of the 
iron electroplate, the more homo- 
geneous will be the structure of the 
chromium electroplate. 

6. After machining, the iron- 
plated roll is given preplate treat- 
ments to insure good adhesion of the 





AUTOMATIC— semi and fully automatic 
models for tested 
pieces at rates to 1,000 pieces per 


WILSON ‘ROCKWELL’ 
HARDNESS TESTERS *<° 


Wilson Mechanical Instrument Division 


American Chain & Cable Company, Inc. : Fig 2—One coating of iron closes 
230-E Park Avenue, New York 17, New York up most pits in cast iron part. 





For more information, turn to Reader Service card, circle No. 383 
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save on materials and labor with 


AN ADTO er 


Kanigen coated pneumatic gate valve 
shows how Kanigen can be used to 
plate complex shapes. 


KANIGEN is a chemically and metallurgically 
unique process that provides an extremely uni- 
form, hard, corrosion and abrasion-resistant nickel 
alloy surface on most metals. You obtain practi- 
cally the same end result with inexpensive, easily 
machined and fabricated materials that you do 


Butterfly valve assembly, Kanigen- 
coated for corrosion and abrasion 
resistance. 


KANIGEN DIVISION 
GENERAL AMERICAN TRANSPORTATION 


135 South LaSalle Street * Chicago 90, Illinois 


with expensive, difficult-to-work alloys. Where 
weight is a factor, KANIGEN-coated aluminum 
and aluminum alloys offer great advantages. 


General American offers KANIGEN at Sharon, 
Pennsylvania; East Chicago, Indiana, and 
Compton, California and from licensees. Large 
production facilities for the plating of KANIGEN 
on iron, aluminum, copper, titanium and their 
alloys are available. Pilot-scale facilities for plating 
magnesium, beryllium, uranium, plastics and ce- 
ramics are maintained at our laboratory. For 
further information, call or write. You’ll find zt 
pays to plan with General American. 


KANIGEN is a trademark which identifies chemical 
nickel coating by General American Transportation Cor- 
poration and its licensees, the product resulting therefrom 
and compositions produced by them for use in chemical 
nickel coating. 


KANIGEN 


.GENERAL/ 


For more information, turn to Reader Service card, circle No. 472 
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ACCURACY OF TINY GRO DIE CAST, 








Washer base wing and cap nuts 
in die cast zinc alloy now 
cataloged by GRC 


Save inventory, assem- 
bly time, and _ labor, 
with these wide-diame- 
ter washer base nuts. 
Eliminate separate 
washers GRC offers 
prompt delivery from 
stock in a complete 
range of 14 thread sizes: 
#6 through *s”. Special- 
ly suited for oversize 
bolt holes, adjusting 
slots, soft surfaces 


Nylon Nuts added to 
GRC’s line of Nylon Screws 


Now available 
from stock: nylon 
hex nuts in ten 
sizes—#2 through 
5/16 Nuts are 
single chamfered, 
washer - faced, 
double counter- 
sunk. Make the 
most of nylon’s 
outstanding properties—high strength 
to weight ratio, excellent insulation, 
resiliency, resistance to abrasion, chem- 
icals, corrosion, etc. See how these new 
nylon nuts complement GRC’s exten- 
sive line of nylon screws. Samples 
sent immediately 


Yours for the asking 
—GRC handy guide ff 
to low cost & 

quality fasteners 


ed 














Uniformity and detail of actuator 
contours essential to proper 
functioning of special switch 


A difficult parts design problem was 
solved with this tiny GRC die cast zinc 


alloy actuator which forms the basis | 


of the Mallory OAC Line Switch for 
radios, television sets, record players 
and electronic equipment. 

In a series of designs that started with 
a stamping and a screw machine piece 
involving multiple part assembly, Mal- 
lory engineers sought an actuating 
mechanism for a switch that would be 
capable of higher rating, longer life 
and greater dependability than switches 
using current-carrying springs. Such 
a control would require exceptional 
tolerances and critical dimensions to 
function properly. Uniformity would 
have to be assured as some of the 
contours couldn't be subjected to 
normal inspection procedures. 

They found the answer in Gries’ exclu- 
sive patented methods for the precise 
automatic production of tiny parts, 
and literally designed the _ switch 
around the GRC die casting 

Uniformly accurate, well within criti- 
cal tolerances and solidly durable, this 
GRC actuator makes possible the sim- 
plest of switch construction. 

This is just one of the many instances 
in which Gries’ ingenious methods 
have opened the door for new products 
—at substantial savings. Parts are de- 
livered ready for use assembly 
and other secondary operations are 
eliminated. 

For more information ask for the 
GRC bulletins on small zinc alloy die 
castings and molded plastic parts or 
send prints for immediate quotations. 
Maximum sizes 1%" long. % oz. in 
zine alloy; 1%” long, .03 oz. in plastic. 
No size too small. 


Si. 


GRIES REPRODUCER CORP. 


153 Beechwood Ave., New Rochelle, N. Y. 


NEw Rochelle 3-8600 


MZ 


Be sure to see GRC at the Design Engineering Show—Booth 1524 


For more information, turn to Reader Service Card, circle No. 560 


206 *« MATERIALS IN DESIGN 


ENGINEERING 


Formerly Materials & Methods 


Fig 3—Pit in chromium electroplate 
is caused by gassing from defect in 
basis metal. 


chromium electroplate. 

7. Chromium plate is applied. The 
bath is continuously filtered and 
maintained at close temperatures 


(+ 1 °F). 


Ceramic Coatings 
Withstand 3000 F 


Aircraft and missile engine parts 
can be protected against oxidation 
and carbon pickup at temperatures 
of 2000 to 3000 F by coating them 
with metal-reinforced ceramics, re- 
cent research indicates. The coatings, 
still in the development stage, also 
withstand the severe mechanical vi- 
brations encountered in aircraft and 
missile engines. 

How coatings perform 

Thermal insulating properties of 
the coatings were demonstrated by 
the following test: 

An oxyacetylene torch was ad- 
justed so that it would heat an 
uncoated, 0.050-in. thick panel of a 
nickel-chromium-molybdenum alloy 
(N-155) to 2100 F in 30 sec. The 
panel was then coated with an 0.136- 
in. thick reinforced ceramic coating 
and subjected to the torch. The coat- 
ing provided a temperature lag of 
1500 F for up to 40 sec and reduced 
the steady-state temperature of the 
metal by 500 F. 

Using the same torch settings, 
panels coated with 0.030-in. thick 
coatings of unreinforced alumina 
and zirconia provided a temperature 
lag of 400 F for 30 sec and reduced 


This article is based on a paper by Alan 
V. Levy, Marquardt Aircraft Co., and 
presented at the annual meeting of the 
Society of Automotive Engineers, Jan ‘59. 
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These are unretouched pictures of twice- 
folded USS Galvanized Stee! Sheets. The 
sheet in the smaller picture is magnified 
three times actual size 





Handkerchief fold 


on (iss) Galvanized Steel Sheets 


proves the zinc stays on 


We cut a piece from a sheet of USS Galvanized 
Steel—bent it double— 
then we bent it double again. 


But look at the zinc coating along the outside of 
the bend. Not one bit of the coating flaked off! 
What’s more, we restraightened the sheet and 
still not one speck of zinc came loose! 


This kind of adherence means you can fabricate 
USS Galvanized Steel Sheets in ways you may not 
have thought possible. 


For best results use USS Galvanized Steel Sheets, 
Call our local sales office or write to United States 
Steel Corporation, 525 William Penn Place, Pitts- 
burgh 30, Pa. USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steei - San Francisco 
Tennessee Coal & tron — Fairfield, Alabama 
American Stee! & Wire — Cleveland 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 


For more information, turn to Reader Service card, circle No. 511 
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FOR HIGH FLYING 


KENNAMETAL* meets many critical requirements 


This unretouched photograph shows the high reflective 
finish of a Librascopet integrator disc, 1%’’ diameter, 
made from Kennametal. Little discs like this one are of 
big importance in the operation of guidance systems, 
automatic pilots, and gyrostabilizers. In addition to 
a high polish, the discs must have high YME, hard- 
ness, and compressive strength . . . all qualities of 
Kennametal. Need for these properties, or a combina- 
tion of other exceptional characteristics, is often met 
by a specific grade in the Kennametal family of 
tungsten carbide alloys. 

In highly specialized types of photographic equip- 
ment, for example, Kennametal optical flats substitute 
for fragile glass mirrors to overcome distortion due to 
centrifugal or other forces. Many other vital parts 
subject to abrasion or corrosion are now being made, 
of Kennametal . . . such parts as high pressure com-! 
pressor cylinder liners, seal rings for rotary pumps, 
valve parts, plungers, and bushings. 


JUST HOW IS KENNAMETAL SUPERIOR ? 
* Kennametal has an extremely high YME .. . up 

to 94 million psi compared to steel’s 30 million . . ; 

ranges up to 94.7 Rockwell A. 

Some grades of Kennametal have a density as high 

as 15.5 gms/cc . . . twice that of heat treated steel 

. . . while other grades will stand up for days in 

boiling 5% HNOg3 and 5% H2SQ,. 

Kentanium,* a series of hard titanium carbide 

alloys, retains sufficient strength for many applica- 

tions at temperatures of 2200°F. and above. 
Chances are some vital components for your equip- 
ment could be made of Kennametal to provide greater 
reliability, over a wide range of operating conditions, 
than that provided _ conventional materials. A 
Kennametal Carbid r will gladly discuss your 
problem with you. us for one or both of these 
booklets: B-111A—“Characteristics of Kennametal,”’ 
and B-444A—‘“Kentanium.” KENNAMETAL INCc., 
Dept. MDE, Latrobe, Pennsylvania. 97204 
*Trademark {Trademark of Librascope, Inc. 

Visit Kennametal Booth 1325 at the 
[SIGN ENGINEERING SHOW 
Philadelphia — May 25-28 
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Metal reinforcements for ceramic 
coatings include expanded steel (left), 
stainless steel mesh (center) and 
carbon steel mesh (right). 


the steady state temperature of the 
panel by 100 °F. 

Mechanical property tests on the 
coatings are not yet complete. Tests 
to date show that metal-reinforced 
phosphate-bonded = coatings — both 
alumina and zirconia—have good re- 
sistance to thermal shock, vibration 
and flexing. 

Room temperature tests on an un- 
reinforced phosphate-bonded alumina 
composition show the material has a 
modulus of rupture in excess of 4000 
psi. This value compares favorably 
with that for other ceramic bodies. 
Types of coatings 

Several types of ceramic coatings 
have been developed. They include 
sodium silicate-base compositions 
containing such refractories as alu- 
mina, silica and mullite; phosphate- 
bonded alumina and zirconia; and 
pure alumina and zirconia. These 
ceramic compositions have been re- 
inforced with the following: 1) wire 
mesh made from mild and stainless 
steel, or molybdenum; 2) expanded 
metal made from mild and stainless 
steel, or molybdenum; 3) corrugated 
metal strips made from mild and 


Cylinders made of metal-reinforced 


ceramic coatings. 





pustisxeo sy DODGE STEEL COMPANY 


BUSINESS MAGAZINE EDITION 


Notes on Dodge foundry engineered product improvements 





More and more designers and purchasers of steel castings are taking advantage 
of Dodge’s unique 3-way engineering service to obtain better, more efficient parts. 
Complete facilities are available at Dodge to assist in the proper design and 
specification of a proposed new casting... to review present castings in order to 
determine how they may be redesigned to save metal and increase strength... 
and to help in converting other metals and forms to steel castings. Here are typical 


examples of the effectiveness of this service: 


INGENIOUS TREE CHIPPER 


Helping to solve the brush 
disposal problem is this ingen- 
ious, portable Tree Chipper, that 
can be taken directly to the 
operation to “make little ones 
out of big ones”’. 


} 


A major part of the Chipper is 
a Dodge cast and machined steel 
roller, 9 inches long, 114 inches 
in diameter and weighing 275 
pounds. The cast steel roller, 
featuring three horizontal cutting 
blades, is so geared that it travels 
at a speed of 2,200 rpm. Brush 
and limbs up to 6” diameter are 
fed into the machine and cut up 
into small chips. The use of a 
quality steel casting in this appli- 
cation assures uniform, predict- 
able results, as well as long 


service life. 


FAREWELL TO BREAKAGE 


A well-known truck trailer 
manufacturer experienced exten- 
sive breakage of a trunnion pin 
in its trailer rear wheel tandem 
assemblies. The pin, used to sup- 
port an equalizing beam, was not 
strong enough to take the punish- 
ing movement of heavy loads. 
New specifications called for a 
pin with a bearing surface ductile 
enough, yet with sufficient 
strength to do the job. Cost was 
to be kept low. Dodge designed, 


built, and machined the casting 
shown here. 


The pin uses a special grade of 
Dodge steel which responds to 
differential grades of hardness 
along its surface, depending on 
the required stress demand. 
Result? Breakage problem elim- 
inated with a steel casting pro- 
duced at low cost. 


STEAM LINE INSURANCE 


In power plants and other sys- 
tems utilizing high-pressure, high- 
temperature steam, the safety of 
workers as well as equipment is 
important. One safe and efficient 
pressure device—used in thou- 
sands of installations—is this 
relief valve made by a leading 
manufacturer. 


Proper design coupled with the 
use of quality steel castings are 
good reasons why these valves 
have provided safe, efficient 
operation for so many years. 

The best proof of the savings 
available to yourcompany through 
the use of Dodge 3-way engineer. 
ing service is the experiences of 
these manufacturers and others 
who have had problems similar 
to yours. This timely and valuable 
service is ready to go to work 
for you. May we study and solve 
your problem? 


For more information, turn to Reader Service card, circle No. 495 
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HIGH TEMPERATURE! 
ALUMINA OR MULLITE 


FOR TEMPERATURES 10 3600° F! 


High-temperatiae ceramic insulators! Sizes 
-O20 and larger! 11-inch, 2-inch and 3-inch 
lengths! Special sizes, shapes and lengths and 
multiple bore quickly available. 


W rite for in formation. 


MODAN 


REFRACTORY PORCELAIN COMPANY 
BEAVER FALLS - PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 430 
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PROPERTIES OF REINFORCED 
CERAMIC COATINGS 





Phosphate-| Phosphate- 
Bonded Bonded 
Type »> Alumina® | Zirconia» 





Density, Ib/cu in. 0.11 0.14 
Max Service Temp, F. 3500 4000 
Ther Drop, °F /0.001 in. 8 10 
Ther Cond (2400 F), 
Btu/hr/sq ft/°F/in.¢ 7.2 6.0 
Emissivity (3000 F) 0.2 0.4 


aReinforced with steel or molybdenum and 
baked at 800 F. 

bReinforced with molybdenum and baked at 
800 F 

cCalculated from thermal drop data. 








stainless steel, or tantalum; and 4) 
ceramic fibers made of aluminum 
silicate or quartz. 

Wire mesh and expanded metal 
reinforce the coating and provide 
a means of firmly anchoring it to the 
base metal. Metal reinforcements are 
brazed or resistance welded to the 
base metal before the coating is 
applied. Reinforcements made of 
molybdenum metal can be protected 
with an oxidation resistant coating. 
Nonmetallic reinforcements such as 
ceramic fibers are mixed directly 
into the ceramic insulation. 

How coatings are applied 

The ceramic compositions are ap- 
plied by two methods: 1) flame 
spraying, as in the case of pure 
alumina and zirconia, and 2) trow- 
eling, as in the case of phosphate- 
bonded and _ silicate compositions. 
Flame sprayed coatings can be used 
in the as-applied condition, whereas 
troweled coatings usually require 
baking at 800 F or lower. 


Other News... 
Metals 


> Pure beryllium has been success- 
fully hot rolled into sheets by Beryl- 
lium Corp., P. O. Box 1462, Reading, 
Pa. The sheets are expected to find 
use in aircraft, nuclear and elec- 
tronic applications. 

> A bright-tinned steel wire has been 
introduced by Continental Steel Corp., 
1109 S. Main St., Kokomo, Ind. The 
wire can be used in place of tin- 
plated wire in many applications. 
The wire is said to retain its bright- 
ness for long periods of time in 
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Jessop buys Steel Warehousing Corporation 
... another reason for your confidence! 


When you specify Jessop specialty steels, you’ve got good reasons for 
that decision. For example .. . 

With Jessop, you’re dealing with success. Although it’s only two years 
since the acquisition of Green River Steel, Jessop now adds Steel Ware- 
housing of Chicago. Already a two million dollar expansion of warehous- 


ing facilities is underway. 
This fast growth didn’t just happen. It results from the Jessop policy 
of producing the highest quality specialty steels and keeping delivery 


promises! 
. STEEL COMPANY 
Yes, you have good reasons to be confident when you specify Jessop. Washington, Pennsylvania 


VMA 6721 


Subsidiary Companies: 


Jessop Steel International Corporation, New York Cicy 


Green River Steel Corporation, Owensboro, Kentucky " 
Steel Warehousing Corporation, Chicago and Broadview, Ill. 


Jessop Steel of Canada, Ltd., Wallaceburg, Ontario 


t-t sh nd fara . 
t-t Shape and 9 ; sion ground at st 


For more information, turn to Reader Service card, circle No. 536 
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... specify STALWART! 


212 « 


Channels or chicken pluckers .. . 
washers or weatherstrips ... you 
name it and we'll make it! And we'll 
produce it to meet your most pre- 
cise design specifications! Stalwart 
offers you a complete rubber parts 
service ... Rubber Engineers develop 
your special compound from natural, 
synthetic or silicone rubbers . . . Lab- 
oratory Technicians pre-test actual 
performance ... our own completely 
equipped Tooling Department pro- 
duces the necessary extrusion dies... 
skilled Production Personnel operate 
the latest rubber machinery for max- 
imum economy, dependable delivery 

.. and our Quality Control Depart- 
ment protects your interests! This 
means you get higher quality at a 
lower cost ... the result of nearly 40 
years of fabricating experience! To 
solve tough rubber parts problems... 
cut assembly costs, specify Stalwart. 


Write today for complete information. 
Ask for your copy of Stalwart Catalog SR-59. 


TALWARI 


RUBBER COMPANY 


Manvfacturing facilities in 


For more information, turn to Reader Service Card, circle No. 400 


MATERIALS 


IN DESIGN ENGINEERING 


Formerly Materials & Methods 





165 Northfield Road * Bedford, Ohio 





Jasper, Georgia and Bedford, Ohio 


normal use, and is said to have ex- 
cellent workability. 


> Johnston & Funk Metallurgical 
Corp., W. Kemrow Ave., Wooster, 
Ohio is using a new vacuum meiting 
technique to remove the major con- 
taminants, oxygen and nitrogen, 
from titanium ingots. 


> Uniform Tubes, Inc., Level & 
School Rds., Collegeville, Pa. is now 
producing a complete line of seam- 
less tubing from beryllium copper in 
diameters ranging from 0.910 to 
0.625 in., and in wall thicknesses 
from 0.001 to 0.042 in. 


Nonmetallics 


> Foster Grant Co., Inc., 289 N. Main 
St., Leominster, Mass. has begun 
production of a styrene-acrylonitrile 
copolymer called Fostacryl. The com- 
pany says the material is almost 
crystal clear. Potential uses: tum- 
blers, dinnerware, pen barrels, food 
containers and fan blades. 


>A polyethylene custom blending 
and compounding service called Poly- 
Blends has been announced by Plas- 
tie Materials, Inc., New South Rd., 
Hicksville, N. Y. and Thermo Plastic 
Materials, Inc., 2929 N. Campbell 
Ave., Chicago 18. The custom blended 
compounds, composed of linear and 
regular polyethylene resins, are of 
special use for blow molding. 


> An improved polyethylene pipe 
compound is said to have greater 
initial burst strength and better 
resistance to stress cracking than 
conventional polyethylene pipe com- 
pounds. The compound, designated 
DHD-4022, is marketed by Union 
Carbide Plastics Co., Div. of Union 
Carbide Corp., 30 E. 42nd St., New 
York 17. 


> An improved electrical insulation 
made of irradiated polyolefin has 
been introduced by Enflo Corp., Fel- 
lowship Rd. & Rte. 73, Maple Shade, 
N. J. The material, called Enrad II, 
has a dielectric strength of 1000 v 
per mil and a dissipation factor of 
0.0005. 


> A linear polyolefin resin has been 
developed specifically for blending 
with regular polyethylene. The ma- 
terial, called Fortiflex A-800, is 
available from Celanese Corp. of 
America, Plastics Div., 744 Broad 
St., Newark 2, N. J. 


> Fome-Cor is the name given to a 
new foamed plastics-paper sandwich 
material. The product is said to have 
high compression strength under 
severe moisture conditions, and good 


For more information, circle No. 488 > 
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WHAT ALSIMAG IS | 
g trade mark includes the widest 
chnical ceramics available from 
_. backed by the most 
i facilities 1” 
- ee uae second half WHERE ALSIMAG IS USED 
any rages AlSiMag ceramics are unexcelled in electronic and elec- 
most apt fo el trical applications because of their superior dielectric 
arial want it. properties, especially at elevated temperatures. They 
Baas pg have many mechanical and chemical applications. 


WHAT THE CHART TELLS You may choose compositions from this chart which have 
sical and elec- various combinations of these characteristics. Perma- 
nently rigid. Chemically inert. Withstand high tempera- 
tures. Hard (up to 9 on Mohs’ scale) and abrasion 
resistant. Non-magnetic. Will not rust, oxidize or cor- 
cludes design, production oF rode. Do not deteriorate with time. Metal-ceramic com- 
“11 find this chart valuable. . binations can be accomplished. Materials are available 
ya is of convenient file size. with expansion coefficients varying over a wide range. 
Precision tolerances can be maintained. The chart, sent 

on request, gives details, saves you valuable time. 
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any single source . 
inclusive CU 
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century of leadership in tec 
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For service, contact American Lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local 


telephone directory): Boston: Newton Center, Mass. © Chicago: Bedford Park > eveland ® Dallas, Texas ® Pay -Vatol-1( 1 an GF 
D 


New York: Ridgefield, N. J. © Philadelphia, Pa. © St. Louis, M e St. Pa Minn. @ § yar 
All other export: Minnesota Mining & Manufacturing Co., International Division, 99 Park Ave., New York, N. Y 
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NOW EXCLUSIVELY VACUUM MELTED 
KARMA High Resistance Alloy 
THERLO Glass Sealing Alloy 


fits are elimination of gas, not only from the surface but 
from the entire mass, and general improvement in the elec- 
trical, electronic and mechanical properties to meet critical 
specifications 


This dramatic “first” in the manufacture of nickel alloys by 
Driver-Harris has been achieved by expanded vacuum melt- 
ing capacity. It is still another example of our continued 
leadership in producing electrical and electronic nickel alloys 
of the highest purity 


D-H vacuum melting produces alloys of higher ductility and 
tensile properties. These are achieved by greatly reducing 
inclusions, especially oxides and nitrides. Other direct bene- 


VACUUM MELTED KARMA* High Resistance Wire 


The temperature coefficient of superior KARMA resistance 
wire has been improved to less than +10 parts per million 
from —60°C. to +125°C. Higher stability and linearity are 
added to these important properties 

Low thermal EMF against copper (equaled only by 

Manganin) 

improved ductility 

High resistance to oxidation 

Wire sizes down to .0005” 

800 ohms per circular mil foot 


For additional information about Karma, Therlo and the 
other 130 high-nickel alloys manufactured by Driver-Harris, 
write for a copy of the D-H Alloy Manual. 

*T.M. Reg. U.S. Pat. Off. 


VACUUM MELTED THERLO* Glass Sealing Alloy 


Improved workability is the major result of vacuum melting 
THERLO the long established cobalt, nickel, iron alloy 
for sealing to hard or thermal shock resistant glass 
THERLO also 
® Produces a permanent vacuum-tight seal with simple 
oxidation procedure 
® Resists mercury 
* Is readily machined and formed—deep drawn or spun 
® Can be welded, soldered, brazed 
* Is available as rod, wire, strip, sheet foil—and in 
special shapes 


DRIVER-HARRIS COMPANY 


HARRISON, NEW JERSEY .- 


Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco « in Canada 


BRANCHES: Chicago, Detroit, Cleveland, Louisville 
The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


For more information, turn to Reader Service card, circle No. 541 
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insulating and cushioning properties. 
It was developed by Fome-Core Corp., ] 
Springfield, Mass. * 


Finishes 

> An etchant, called Alsite, has been 
introduced by Kelite Corp., 81 In- 
dustrial Rd., Berkeley Heights, N. J. 
for use on aluminum and aluminum 
alloys. The etchant is said to pro- 
duce a finish on aluminum that hides 
die marks and some structural im- 
perfections. 


> Two new iron phosphate coating 
materials have been developed by 
Klem Chemicals, Inc., 14401 Lanson 
Ave., Dearborn, Mich. for coating 
ferrous and nonferrous metals at 
room temperature. Klem Kote No. 
323 is recommended for 5-stage sys- 
tems, Klem Kote No. 905 for 2 or 
3-stage systems. 

> An improved etching and cleaning 
compound for aluminum produces a 
fine, uniform etch and leaves the sur- 
face of aluminum free from alum- 


inum hydroxide films. The product, 
called Etchalume 14, is available MAJOR BREAKTHROUGH 


from Enthone, Inc., 442 Elm St., 


New Haven 8, Conn. NIC CHNOLOGY! 
>A bright gold plating solution IN ULTRASO TE s 


called Bartalloy-P has been intro- 
duced by Bart Mfg. Corp., 227 Main 


St., Belleville, N. J. for use on elec- remember that all ultrasonic cleaners are not 
we a parts — ee eee, alike. There is variation in uniformity of cavitation. 
ne plating solution Is said to pro- - h 
— e 

duce a deposit equivalent to 18 carat ; There is variation in the transducer — and t 
transducer is the heart of an ultrasonic cleaner. 


In determining which ultrasonic cleaner to buy, 


gold. 
The Multipower transducer developed by 


Acoustica research, multiplies the power and efficiency of ultrasonic 
action. Cleaning is faster, labor costs are lower. 


Joining materials 
>» Addition of a new heat reactive 
phenolic resin to neoprene cements 


is said to impreve their adhesion to . ; . 
Dacron, nylon, rayon, glass, metals Acoustica ultrasonic cleaners are engineered and produced to the finest 


and unplasticized plastics films. The standards, unequaled in quality and value. Off-the-shelf in capacities 
phenolic resin, called Durez 19428, | from 1 to 75 gal. or custom built to 5000 gal. Expert Acoustica engineers 
is made by Durez Plastics Div., can help you with your cleaning problems | 

ae Chemical Corp, Herth Zone- Send for further information. ae Li 

wanda, N. Y. WA 


>A line of ferrous and nonferrous 


I 1) 
iy ry \! @ 
retaining rings, called Rotor Clips, 
are available for use as fasteners in 


appliances, automobiles, aircraft and 
electronic and electrical equipment. Leader in research and development of ultrasonic systems 
Los Angeles and New York 


Ring size is engraved on each piece. Kee Rnbak06Ebw4S 0460saSCKIREEEEETELER DURE OE TORU RC RN ES HOLA eRe NeraRS 
The retaining rings are products of 
Rotor Clip Co., 114 Allen Blvd., 
Farmingdale, N. Y. 


Acoustica Associates, Inc. 
Dept. MDE, 25 Windsor Ave., Mineola, N. Y. 


>» A water-base latex cement is said Send information describing advantages of Acoustica ultrasonic cleaners. 
to combine the strength and dura- 
bility of solvent-type adhesives with 
the economy of latex cements. The 
cement, called Kwik, is suitable for 
cementing plastics, leather, rubber, 
aluminum and fabrics. It is avail- 
able from Adhesive Products Corp., 
1660 Boone Ave., New York 60. 





Name__ 





Company. — 


Address. - . — ‘ a 





City. 
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THE WATIONAL SCENE 





DANGER | 
HIGH VOLTAGE 


“YOUR NEXT POLYESTER COMPONENT: 


mold it or machine it?’’ 


Get an unbiased answer from National because we work either way 


lesigner facts to help make the right design 
Oftering the 


Giving the 
decision faster is perhaps our best ‘product 
broadest line of plastic materials and services permits us to 


give impartial help. Take polyester glass mat 


If the 


operating conditions and cost point to 


volume, performance 
ded polyester 


jrawings—and 


facts about configuration, 
shape, we'll work from scratch—or from you 
deliver 100% usable parts 

If the same facts point to a machined part, we'll work the same 
way and with the same results. In this case National can 
furnish four standard grades from which to select the one best 
material. GP-9100-A 
sheet with good electrical and mechanical properties. GP-9104 
GP-9202 is our flame 


is our general rpose, medium cost 


is also general purpose, but lower cost 
resistant grade and best electrical grade except for arc resist- 
ance. GP-9204 is both flame and arc resistant, UL-approved for 
sole support of current carrying parts at temperatures up to 
150°C 

One more point 
ester glass laminates have had a tendency to discourage some 
designers from considering it. We suggest that you bounce 
this headache out of your production facilities and into ours. 


[he problems inherent in machining poly- 


You see, we are interested in both your design and machining 
problems. Your component will be skillfully machined at one 
fabricating facilities. 
Send for our Polyester Technical Bulletin 1164. We'll be 
happy to include. also, data on the full line of National 
materials—over 100 grades. Write to National Vulcanized 
Fibre Co., Dept. KK-5, Wilmington 99, Delaware. 


of our four complete, ‘‘service-located 


1. Silk screened sign 
polyester sheet. 2. Mold 

weldor's helmets 
3. Polyester sheet, natu 
ral. 4. Polyester sheet 
black. 5. Molded radome 
cover for traffic radar de 
tector. 6. Molded explo 
sive powder bucket. 7. 
Molded photographic film 
splicer housing. 8. Ma- 
chined circuit breaker 
support bar. 9 Molded 
tray & lid. 10. Punched 
terminal boards. 11. 
Molded bread tray. 12. 
Punched electric arc sup- 
pressor. 13. Machined 
cam block 
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CHOOSE FROM THESE MATERIALS... 


Vulcanized Fibre: 10 standard grades; 
many special grades. 

Puenoute® Laminated Plastic: over 80 
standard and modified grades; paper, 
cotton fabric, nylon, asbestos, glass 
fabric, cotton and glass mat bases; 
phenolic, melamine, polyester, epoxy 
Teflon or silicone resins. 

Peeriess Electrical Insulation: coil, strip, 
corrugated. 

Extruded Nylon: 2 grades; rod, strip, 
pressure tubing, special shapes. 
Polyester Glass Mat: 4 standard sheet 
grades; custom molded shapes. 
PHenoute Copper-Clad Laminates: 
10 standard grades. 

Combination Materials: Rubber- 
PHENOLITE; Rubber-Fibre; Wood-Fibre; 
Metal-Fibre; Asbestos-Fibre; PEERLESS- 
PHENOLITE. 


BACKED BY THESE SERVICES... 


Field Application Assistance 
Complete Fabricated Parts Service 
Stock Program for Immediate Shipment 


BY CALLING THESE OFFICES... 


Baltimore VAlley 3-0393 
Boston TWinbrook 4-3500 
Chicago AUstin 7-1935 
Cincinnati GArfield 1-0632 


Cleveland 
Dallas 
Denver 
Detroit 
Griffin, Ga. 
Indianapolis 
Los Angeles 
Milwaukee 
New Haven 
Newark 
New York 
Philadelphia 
Pittsburgh 
Rochester 
St. Louis 


St. Petersburg . 
San Francisco . 


Seattle 
Wilmington 


IN CANADA: 


ERieview 1-0240 


DAvis ¢ 


MAin 
UNiversity 


WaAlnut 
RAymond 
BRoadway 
LOcust 


MItchell 2 


COrtlandt 
SHerwood 
FAirfax 
Hillside 
PArkview 


DAvenport 


MElrose 
OLympia 


National Fibre Co. of Canada, Ltd. 


Toronto 
Montreal 


WILMINGTON 


'n Caneda: 


LEnnox 


-4386 
-2077 
35-3632 
-1308 
-6381 
-0291 
-6995 
-3594 
-6090 
-3895 
-0760 
-3939 
-0900 
-_9577 
-5505 
-4667 
-7298 
-6371 


2-3303 


AVenue 8-7536 


99, DELAWARE 


NATIONAL FIBRE COMPANY OF CANADA, LTD., Terente 3, Gatarie 
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Specially treated faring kit is used for... 


. . . in-flight refueling. 


Refueling Kit Gets Special Pretreatment 


The use of a special pretreatment 
has eliminated several problems in 
the design of an in-flight refueling 
faring kit. 

The faring kit, used on the Doug- 
las A3D-2 Skywarrior, is subjected 
to considerable stress by the heavy 
probes and fuel transfer unit used 
in the refueling operation. Allegheny 
Ludlum Steel Corp.’s AM-350 pre- 
cipitation hardening stainless steel 
was selected for the part because it 
is strong and easily formed. 

The problem 

However, several problems devel- 
oped: 1) precipitation annealing 
caused formation of a tenacious ox- 
ide scale; 2) decarburization was 
unpredictable; and 3) retention of 
austenite on the 0.04-in. thick metal 
varied from about 21 to 34%. 

To overcome these problems, an 


acid descaling and sandblasting proc- 
ess was tried. This technique proved 
to be impractical, however, because 
it led to excessive metal loss, inter- 
granular attack and pitted surfaces. 
In addition, oxide removal was often 
incomplete and there was danger of 
hydrogen contamination. 
The solution 

The solution to the problem was 
a special pretreatment process offered 
by Turco Products, Inc. Basically, 
the process involves the application 
of a coating to the metal surface 
before heat treatment, and then the 
removal of the coating (and scale) 
in a subsequent descaling bath. 

According to Turco, the following 
advantages resulted from the pre- 
treatment: 1) higher yield and ten- 
sile strengths, and improved ductil- 
ity; 2) austenite retention reduced 


Photomicrograph of uncoated sample (left) shows 30% retained austenite 
(shown as large white grains above black surface boundary); coated sample 
(right) shows considerably reduced (7%) austenite retention. 
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W-2 CHROMALLIZED specimen, left, 

completely resists oxidation. At right, 

volatile oxide vapors are given off 

by untreated piece as it burns away. 
* Fa ie 


FOR METAL PROTECTION 
Ps ee) SOM et a 


Alloy 


lron Base 
including 
stainless 
steels) 


Nickel Base 


Cobalt Base 


| Molybdenum 


CHROMALLIZING. 


Usual Operating 
Temperature 


1500° F 


1800° F 
1800° F 


Over 2000° F 


Improve oxidation and thermal shock resistance of metals 
used in jet engines and similar superheat applications with 
This patented method of diffusing 
chromium with other elements into the surface provides an 
alloy case which is integral with the base metal. It can’t 
peel or flake; the chromium and other elements diffuse uni- 
formly into recesses, pores, cracks and even blind holes. 


Operating Temperature of 
CHROMALLIZED Alloy 


SA CHROMALLIZED 310 and 321 stain- 


less steels show no failure after 18 hours 
at 1950° F in an atmosphere containing 
lead bromide and lead sulfide. 


U CHROMALLIZED nickel base alloys are 


unattacked after 200 hours at 2000° F. 


SAC CHROMALLIZED cobalt base alloys are 
unattacked after 150 hours at 2200° F. 


W-2 CHROMALLIZED molybdenum shows 
no failure after 400 hours at 2350° F, 
after 48 minutes at 2800° F, and after 
one minute at 3400° F. 


to less than 7%; 3) elimination of 
carburization and decarburization; 
4) descaling time reduced 50%; 5) 
sandblasting eliminated; 6) metal 
removal minimized; 7) pitting elimi 
nated; and 8) hydrogen contamina 
tion and intergranular attack mini- 
mized. 


Urethane Foam Fills 
Voids in Atomic Subs 


The change from traditionally 
used pi h and pine to urethane 
foam has resulted in a number of 
advantages in the design of atomic 
submarines. 

Acccrding to Nopco Chemical Co., 
the foam, which is used to fill non- 
functioning cavities and structural 
voids, has trimmed more than 8 
tons from the weight of each sub- 
marine. The foam has an elastic 
memory and deflections resulting 
from pressure changes neither dis- 
tort it permanently nor break its 
bond to boundary surfaces. In ad- 
dition, unlike pitch and pine, ureth- 
ane is not affected by salt water, 
will not crack when frozen and 
doesn’t get waterlogged. 

Most important advantage of the 
switch, however, is the ability of 
the new material to be foamed in 
place. Previously, interior structural 
members had to be specially shaped 
and placed to allow for insertion 
and fitting of the cut pine—and 
many desirable interior structures 
had to be avoided because they 
didn’t permit sufficient access. In 
addition, the job took much longer 








For technical information write td 


hromalloy corporation 


450-E TARRYTOWN ROAD - WHITE PLAINS, NEW YORK 
WHite Plains 6-0020 


Chromalloy Corporation Divisions 
@ PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 
Propellants, cartridge actuated devices, explosives and special chemicals. 
@ ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO Atomic submarine “Skipjack”— 
Sey erty Gan enctings. the Navy'2 newest—uses 20,000 Ib 


of urethane foam. 
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Naugatuck 


The oil-resistant, ozone-resistant nitrile rubber 


COLOR THAT IDENTIFIES 


“ 


- 
COLOR THAT SAYS “HERE | AM’ 


COLOR THAT ADDS EYE APPEAL 


e lasting COLORS in rubber wire jackets 


A development of Naugatuck research Excellent oil, grease and chemical One of Naugatuck’s technical repre- 
makes it possible to combine in a vul- resistance sentatives will be happy to discuss with 
canized rubber wire jacket all these Fast CV extrusion any prospective user the formulation of 
properties ...PLUS PERMANENT BRIGHT COLORS the Paracril® Ozo compound which 


© Excellent resistance to ozone ond In addition to the suggested uses, you makes possible this combination of 


outdoor “weathering” will think of dozens of other applications properties not only in wire jacketing 


where wire jacketing with all these prop but also in shoe soles, hose jackets, 
tstanding heat resistan , ; 
Outstanding heat resistance erties can serve either an aesthetic or weather stripping and other vulcanized 


High abrasion resistance utilitarian purpose rubber products 


Naugatuck Chemical 


ao ' 541P Elm Street 
Division of United States Rubber Company Naugatuck, Connecticut 





Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division. Dominion Rubber Co.. Ltd.. Elmira, Ontario - CABLE: Rubexport. W.Y. 
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New Molded Profile 


Courtesy Scott Aviation Corp. 


Reveals Techniques 
for Better Rubber Specs 


In the early stage of planning 
and design, it was questionable 


whether this face mask could be 
molded in rubber—in one piece 
—practically, yet economically 

. . and here’s why. 

It calls for an ingeniously 
designed and machined mold to 
provide for facial contours, air 
inlets and outlets, undercuts, 
feathered edges, valve mounts, 
fastenings, etc.—one of the 
hardest-to-fill cavities ever en- 
countered. Also, the rubber must 
be compounded to flow freely 
inside this complicated form 
and still maintain its knitting 
qualities. How was this ac- 
complished? 

While the mask was still in 
the design stage the customer 
realized the importance of con- 
sulting a rubber specialist. From 
this conference came an exchange 


of suggestions which led to a 
practical and functional design 
that permits molding these masks 
with unusual speed and economy. 
Here’s the idea. 

While a job is still on the draw- 
ing board consult with rubber 
specialists. Suggestions can often 
be made to eliminate high tool- 
ing costs or high priced com- 
pounds. End results give you 
better rubber parts, better per- 
formance and lowest cost. Re- 
gardless of how simple or com- 
plex your rubber needs may be 
call Continental—specialists 
since 1903. 

Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


Cteuvtther atuventi tr PROB LEL LT 
«& cnyinceid Wy CONTINENTAL 


CONTINENTAL RUBBER WORKS + 1985 LIBERTY ST. « ERIE 6 +. PENNSYLVANIA 
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because the pitch poured into one 
side of a given area (e.g., a rudder 
or diving plane) had to set before 
the other side could be filled. 

The foam is presently being used 
in the atomic submarines “Skipjack,” 
“Triton,” and “Scorpion,” all made 
by the Electric Boat Div., General 
Dynamics Corp. About 20,000 lb of 
the high density foam (20 lb per cu 
ft) are used in each submarine. Ac- 
cording to Nopco, although the ur- 
ethane foam costs more than an 
equivalent weight of pitch and pine, 
the difference is offset by reduced 
labor costs and elimination of re- 
placement due to deterioration. 


Welded Aluminum Boat 
Speeds in Rough Water 


An all-welded aluminum boat has 
been developed which is said to be 
capable of maintaining high speeds 
(38-40 mph) even in 3%-ft waves. 

The new boat, fabricated of alu- 
minum alloy 5456, is said to be more 
maneuverable in rough water than 
any other high speed vessel of its 
type. According to Higgins, Inc., the 
craft’s exceptional maneuverability 
is achieved by an unusual hull de- 
sign. A series of steps are cut into 
the outside edge of each of the 52-ft 
boat’s frames, giving a sawtoothed 
appearance. Cold formed 5456 alu- 
minum plate is then fitted into the 
corresponding notches of each frame 
and welded by the inert gas con- 
sumable arc method. The result is a 
bottom with multiple lengthwise 
steps which deflect water away from 
the hull and provide cushioning for 


Sawtoothed frame is welded by 
inert gas consumable are method. 





INSIDE A 





CAMERON FORGING 


Unique Metallurgical Properties 


UNIFORMLY FINE GRAIN SIZI 
and uniformly high properties from 
center to surface are characteristic of 
the Cameron technique. Intricate, 
unusual, or conventional shapes are 
produced in a single heat. 
INCREASED TRANSVERSE DUC- 
TILITY—several times above normally 
expected values. Transition from billet 
to final shape results in movement of 
metal under high internal pressure 
HIGH ULTRASONIC STANDARDS 
are consistently met by internal work- 
COMPONENT MUST 
ing of the metal which breaks up 
WITHSTAND UNUSUAL STRESSES. 
segregated material inherent in the 
Typica! Properties center of steel and high density alloys. 
Coie Wee ti eae PARTING LINE PROPERTIES—The 
Strength Strength gation Transverse ; 
totally enclosed method of forging, 


A Tube, Transverse 236,000 203,000 12.7% 45.1% 
B Fork, Transverse 233,000 205,000 10.6% 31.9% eliminating a flash line, avoids flash 


AMS-6407 LANDING GEAR 


line magnetic indications and the 
localizing effect of the flash grain on 
transverse, fatigue, and stress rupture 
properties 


Extreme service components for air- 
frames, jet engines, guided missiles and 
a wide variety of other end uses are 
finding a solution in the Cameron 
split-die forging process. If you have 


an — e a problem .. . call, write or come by 


A-286 JET ENGINE TURBINE 
WHEEL OF SPECIAL ALLOY 


MEETS UNUSUAL DEMANDS. 
Typical Properties 
Yield 
Tensile Strength Elon- Reduction 


Strength .2% Offset gation of Area 
Hub, Longitudinal 158,000 117,000 22.2% 40.0% IRON WORKS, INC. 


Web, Radial 159,000 116,000 21.3% 40.0% 
Rim, Tangential 162,000 117,000 20.3% 39.7% SPECIAL PRODUCTS DEPARTMENT 


P. O. Box 1212, Houston, Texas 








aoa! a Beal 
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Polyhedral bottom enables vessel 
to maintain 40 mph in 3% ft waves. 


SEATING QUESTION? 


Reynofoam Can Answer It 


There’s excitement in industry 
today over a revolution in seat- the downward movement of the 
ing. Seating for automobiles, boat’s bow. 

tractors, buses — and furniture. According to Aluminum Co. of 


All-aluminum boat is claimed to be 
more maneuverable in rough water 
than any othe r high spee d boat. 


Reynolds Chemica! Products 
Company has pioneered the 
development and perfection of 
urethane foam as low-cost, high- 


America, aluminum alloy 5456 was 
selected because it is “the strongest 
alloy available in the aluminum- 
magnesium series, is light in weight, 


and has good welding qualities and 
excellent resistance to sea water 


comfort seating. 
Today two Reynolds Chemi- 
cal plants are in full production 
of Reynofoam* seating—and equipment to create a third production 
line will become operational at Reynolds Chemical this month. 


corrosion.” Approximately 10 tons of 
sheet and plate ranging in thickness 
from 3/16 to 1 in. were used. The 


If you have a seating problem, don’t you owe it to yourself to bring boat carries 30 passengers and a 


it to the people who know foam — and seating — best? crew of two. 


REYNOLDS CAN MOLD IT—IF ANYONE CAN! 


Largest Nylon Cylinder 


The 21-ft, 700-lb cylinder shown 
in the photo on p 224 is said to 
be the largest nylon one-piece shape 
ever manufactured. 

CHEMICAL Such cylinders, produced with 16- 
Onekae in. o.d.’s and 13-in. i.d.’s, are de- 

signed primarily for use as rollers 
in embossing or coating paper, tex- 
tiles, artificial leather and other 
sheet materials. Because nylon will 
not gall or scratch prefinished metal 
surfaces, the cylinders are also sug- 
gested for use as roller coverings in 
metal strip forming. 


Whitmore Loke, Michigan « Phone Hickory 9-936) 
DIVISION OF STUBNITZ GREENE CORP. 
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PERFECT SURFACE...EXTREME HARDNESS... Low of o} > J 
—all this and more, with LinDE Sapphire! 


To assure dependability under the most severe conditions, 
tiny valve poppets and seats of pilot relief valves for space 
vehicle tanks built by Whittaker Controls are made from 
LINDE Sapphire. LINDE Sapphire was selected over other 
materials for this critical use because of its perfectly 
smooth surface, extreme hardness, and relatively low cost. 
Other advantages are resistance to corrosion and fast 
deliveries from LINDE. 


r 
t 
1 


n ASS 
i as \\} § high melting point of 2040° C. LINDE Sapphire is trans- 


\ A \ Among other properties of LINDE Sapphire are zero 
~ \ porosity, great strength at elevated temperatures, and a 

AY MA 
YA 4 ys parent, may be clear or red. It is easily sealed to metals or 
PP 1 yy, ceramics and has excellent IR transmission characteristics. 
s A \ Dy] LINDE Sapphire is supplied in the form of balls, rods, 
| ™ te ? [f / tubes, domes, and special shapes to order. For more in- 
J formation, write Crystals Department, LINDE COMPANY, 
~ "i Xv. Division of Union Carbide Corporation, 30 East, 42nd 
a Street, New York 17, N. Y. In Canada: Linde Company, 

XQ ONattielaMoha Claliolal Xela olie(- @lelaleleloM Miulticte 















Pilot section of this 
pressure relief valve has 
poppet ball (red) and 

seat of LINDE Sapphire. 
Valve was designed and 
manufactured by Whittaker 
Controls Division of 
Telecomputing Corporation 


Linde’ and ‘‘Union Carbide 
are registered trade-marks 


of Union Carbide Corporation 








Shown 1/16 actual size 


HACKNEY shapes meet needs 


of a changing world 


Missiles! Moons! Rockets! Old, familiar words that mean new, 
unfamiliar problems for design and production engineers. 

They are chailenging words, too, to our engineers who are 
called upon to apply the Hackney Method—deep drawing shapes 
and shells from cold metals—to provide practical, economical 
answers to Space Age engineering problems. 

The photo above shows how Hackney Methods, familiar for 
many years to engineers in many industries, can produce deep 
drawn, seamless parts for missiles which have maximum strength 
with minimum weight. 

For detailed information about Hackney Methods, and their 
application to your design and production problems, write: 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 
1442 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in principal cities 
For more information, turn to Reader Service card, circle No. 448 
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Nylon rollers for embossing or coat- 
ing paper, textiles, etc. are said to 
be the largest monolithic nylon 
shapes ever made. 


Other applications for the cylin- 
ders include: large journal bearings, 
tires for industrial materials han- 
dling equipment, and housings for 
circuit breakers. According to Poly- 
mer Corp., the nylon rollers offer 
excellent abrasion resistance, resi- 
lience and surface characteristics. 

Details on the manufacturing proc- 
ess have not been revealed. However, 
Plymer says that with slight modifi- 
cations in existing equipment cylin- 
ders can be produced with o.d.’s up 
to 48 in. and with virtually any wall 
thickness greater than 1 in. 


90-Ton Weight Saving 
Attributed to T-1 Alloy 


The decision to use T-1, a low 
alloy, high yield strength steel, in- 
stead of ordinary carbon steel in the 
fabrication of a massive test cham- 
ber for nuclear-powered aircraft 
engines has resulted in a weight 
saving of 90 tons. 

The gigantic pressure vesse] meas- 
ures 40 ft long and 12% ft in dia 
and is designed to contain internal 
pressures as high as 250 psi. When 
completed and installed at the Con- 
necticut Aircraft Nuclear Engine 
Laboratory, it will weigh 160 tons. 
According to Lukens Steel Co., sup- 
plier of T-1, if made of carbon 
steel it would have weighed 250 tons. 

The test chamber is composed of 














s 
t . 
WANTED « more “wife savers” 
Modern homemakers know that dishwasher detergents 
U N i j OY cannot mar the gleaming beauty of household items made of 
stainless steel. That’s why sales are soaring in new and 


STAINLESS STEELS growing markets for these attractive, enduring, 
easy-to-keep-clean “‘wife savers.” 


For uniferm high quality, lustrous finish and ease of 
fabrication . . . always specify Uniloy Stainless Steel. 


UNIVERSAL 
@ CYCLOPS 


STEEL CORPORATION 
BRIDGEVILLE, PA. 


STAINLESS STEELS * TOOL STEELS * HIGH TEMPERATURE METALS 


For more information, turn to Reader Service card, circle No. 509 
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Wortb BésTos 


BRAKE LININ 


... any shape ...any size...any friction 
to meet your most exacting requirements! 


ROUND 


as for 
Race Cars 


INTRICATE 


as for Industrial 
Brakes 


TINY 


as for small Precision Assemblies 





as for giant 
Forming 
Presses 


@ World Bestos is currently helping many manufacturers solve 
difficult braking problems with special friction formulas that assure 
dependable stopping power, non-fading performance and extra 
long life. 

World Bestos offers extensive research and development facilities 
and more than 30 years’ specialization in friction material manu- 
facture. Modern, high-capacity plant assures on-schedule delivery. 


© Write for new Industrial Brake Folder . . . or let us know your specific require- 
ments. Send prints and specifications if possible. Engineering assistance available. 


WORLD BESTOS °°: 


4 Gomes CF THs . Industrial and Automotive Brake Blocks and 
Fi restone Linings - Transmission Linings - Special Clutch 
Facings - Vibration Controls - Sheet Packing 
TIRE & RUBBER CO. 
isi 
For more information, turn to Reader Service card, circle No. 401 
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Test chamber uses T-1 alloy 
throughout. 


shell walls made of 1%4-in. thick T-1 
plate reinforced with 1%-in. thick 
T-1 rings. The shell walls are com- 
posed of three cylindrical sections, 
each having a single longitudinal 
weld. 


Largest Steel Closure 
Formed in One Stroke 


What is believed to be the largest, 
thickest and heaviest pressure ves- 
sel closure ever made at a single 
stroke by die-forming was pressed 
from a 58,646-lb circular plate of 
SA-212 Grade B carbon-silicon steel. 

(continued on p 228) 





Corrosion-proof pipe — Shown 
above are some of the types and 
shapes of pipe now being extruded 
of impervious graphite. According 
to Falls Industries, Inc., the material 
is unaffected by practically all cor- 
rosives, except for a few highly oxi- 
dizing agents. The pipe is recom- 
mended for use at temperatures up 
to 340 F, at pressures up to 75 psi. 
The pipe is supplied in standard 
lengths of 72 in. 








For more information, turn to Reader Service card, circle No. 362 


SINKO MOLDED 
Cabinet Rollers 


The Cabinet Drawer Rollers 
pictured were molded of Sinko 
ZYTEL for a leading manufac- 
turer of fine Kitchen Equipment. 
This long-wearing plastic ma- 
terial _ was selected after a 
series of exhaustive tests had 
proven its superiority over 
many others. 





Moving parts made of 
ZYTEL are quiet in op- 
eration even after long 
exposure to continued 
wear. 


ZYTEL is the 
new tradename 
for Du Pont ny- 
lon resin. Investigate TODAY the many 
advantages Sinko ZYTEL offers you 
. - resistance to wear and to shock 
loads, to moisture, chemicals and to temperature; and its smooth-gliding, self- 
lubricating properties. 

Our services include Design and Engineering, Mold Construction, Metal-plastic 
Assemblies, 2 and 3 color Plastic Spraying and Painting, Hot Stomping, Vacuum 
Distillation Plating, Fabricating and Assembling. 

WE MOLD ALL THERMOPLASTICS—2 to 175 oz 


MANUFACTURING and TOOL CO. 


7310 W. WILSON AVE 


Offices in Principal Cities Throughout the United States 


ont 
7. 


other extruders 
said it couldn’t 
be done... 


«GENERAL DID IT! 


The manufacturer of heaters wanted a hearth bottom — 
a fluted, gold-anodized aluminum extrusion. Specifications 
called for a 7” x.050” shape. Extruders with presses that 
take 8” diameter billets said it couldn’t be done because of 
the thinness, too great a reduction ratio. 


G.E.I. engineers came up with the extrusion, on a 5” 
press! The shape is extruded half round, then straightened, 
notched and bent, holes punched, and finally gold-anodized 


If you have a problem involving aluminum fabrication, 
finishing or extrusion, why not take it to General, pioneers 
in developing new uses for extruded aluminum. 


GENERAL EXTRUSIONS, INC. 


4040 LAKE PARK RD., YOUNGSTOWN, OHIO 


Mill Representatives at St. Louis, Detroit, Pittsburgh, 
Cincinnati, and Chattanooga 


Consult your classified phone book under Aluminum Products 


ae Aen! 


For more information, turn to Reader Service card, circle No. 394 
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Brass & Bronze Free-Cutting Rods Extruded Brass Shapes 





‘Tru Shaft’ Bronze Boat Shafting § Brass Wire 





Bronze Welding Rods 


Brass & Bronze Forging Rods 


quality metals 


Brass, Bronze & Aluminum Forgings 





Brass Pressure Die Castings 


Get these 2 
free booklets! 


Write us on your letterhead ; 
Rod Machined Parts 
_Products 





Forgings 
32 pages 





MANUFACTURING 
COMPANY 


Subsidiary of Cerro de Pasco Corporation 


Bellefonte, Pa. Newark, Calif. 


OFFICES AND AGENCIES IN PRINCIPAL CITIES 


For more information, turn to Reader Service card, circle No. 503 
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RUBBER THAT TAKES A 
350 F PINCH 


The rubber-covered pinch rolls used in 
a vinyl sheet laminating machine had 
to be changed every two weeks. The 
350° F. operating temperature and high 
pressure caused the rubber to crack, 
become hard and glazed, making fre- 
quent regrindings necessary. After a few 
regrindings the rolls had to be com- 
pletely resurfaced. Since the press was 
in operation around the clock, these de- 
lays were costly. 

The Silicones Man suggested a 
springy, heat-resistant silicone rubber 
be used to surface the hard-working 
rolls. This was done...and the rolls 
are now giving full-time, profitable serv- 
ice. There hasn’t been a shutdown for 
renewal after more than eight months. 

The delighted manager of the lami- 
nating plant says the silicone rubber re- 
sists hardening, cracking, glazing, and 
oxidation ... unlike the old 
type of rubber surfacing. And 
it’s saving his company con- 


ei Site). 


siderable money, despite the higher 
cost of the silicone rubber. 


NEW WRINKLE IN 
ANTI-WRINKLE PROCESSING 


Chemical treatment of wearing apparel 
to make it hold creases and resist wrin- 
kling also brought wrinkles to the brows 
of processors. In many cases, the resins 
used to make a fabric crush-proof also 
made the fabric too stiff and harsh feel- 
ing. However, many of the softeners 
available created an additional problem. 
Crush-proof fabrics so treated tended to 
pick up soil during laundering. 

To help resolve this situation, UNION 
CARBIDE developed a silicone emulsion 
softener that works well with stiffeners, 
giving fabrics a better hand and elimi- 
nating the tendency of wet cloth to pick 
up or retain soil. The silicone emulsion 
is not harmed by chlorine, doesn’t yel- 
low with age, and won’t water spot. 

Other advantages of the new silicone 
emulsion lie in its ability to provide 
fabrics with greater durability and tear 
strength, better abrasion resistance, and 
non-scorching properties. 


FAST, ACCURATE CONTROL 
OF FOAMING SYSTEMS 


Undesirable foaming can easily be con- 
trolled with a new silicone antifoam 
fluid, now being offered to processors 
by UNION CARBIDE. Only a few parts 
per million of the antifoam, called sac, 
are needed in many systems to assure 
complete quiescence. Processing time 
is considerably reduced, providing 
fuller utilization of production capacity. 

Silicone antifoam fluid can be used 
full strength, or dispersed with a sol- 
vent, or pre-blended with a foaming 
component. For aqueous solutions, it 
may be introduced by first mixing with 
a water-miscible solvent. An example of 
this application is in reducing the foam- 
ing in brackish water used for boiler feed. 

Its chemical inertness and oxidation 
resistance extend the effectiveness of 
silicone antifoam over long periods. 
Since it is low in volatility, the anti- 
foam works well at elevated tempera- 
tures. It is not irritating to the skin of 
those who work with it. 


The Silicones Man is accustomed to 
helping solve problems like these... 
and he may be able to help you, too. 
For background information on these 
and other applications, write Dept. EM.- 
0902, Silicones Division, Union Carbide 
Corporation, 30 East 42nd Street, New 
York 17, N. Y. 


SILICONES 





The term “Union Carbide” is a registered MO9sU Sd 5918) = 
PRaoe- man 


trade-mark of Union Carbide Corporation. 


For more information, turn to Reader Service card, circle No. 436 
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Babcock & Wilcox Uo. 
Steel slab is moved into position 
between dies of press. 


Before forming, the surface of the 
plate, which measures 15 ft in dia 
and 7 3/16 in. thick (see photo), was 
clad with a 0.019 in. layer of 304 
stainless steel. To make the plate 
workable, it was heated approximate- 
ly 6 hr to bring the temperature to 
2000 F. A force of approximately 
3300 tons was exerted to form the 
plate into a hemispherical-shaped 
head with an 11-ft, %-in. o.d. and 
a 9-ft, 9-in. id. 

The closure will be used as the 
bottom head of a nuclear reactor 
vessel which will generate steam 
for electricity at the Indian Point, 
N¢ Y. station of Consolidated Edison 
Co. 


Reinforced Silicone 
for Motor Insulation 


The switch from a conventional 
organic insulation to glass-reinforced 
silicone rubber slot liners impreg- 
nated with a silicone varnish has 
eliminated the necessity of constant- 
ly rewinding burnt out auto pilot 


Silicone-insulated motor oper- 
ates at temperatures in the range of 
300 F. 








Here are five ways to 


versatile-flexible 


AS TUBING OR HOSE to pipe taste- 
sensitive liquid foods or corrosive 
chemicals. Tygon Tubing is glass-clear, 
flexible as a piece of string, resistant 
to acids and alkalies, non-toxic, steri- 
lizable, and is made in bores from 
1/16” to 4”. 


AS A PAINT to protect plant and 
equipment from attack by corrosive 
fumes and gases. Applied by brush or 
spray, Tygon air dries quickly to form 
a tough impermeable plastic skin that 
shrugs off acids, alkalies, oils, water 
and alcohols. 


AS A HEAVY-DUTY LINING to 
protect the interior of pickling, plating, 
chemical processing and storage tanks 
from destruction by corrosive solutions. 
Easier to install than rubber linings, 
Tygon can be applied to tanks of any 
size or shape. 


AS A CORROSION-RESISTANT 
GASKETING. Tygon shows no chemi- 
cal deterioration with age. Gaskets 
remain flexible and tight, unaffected 
by weather or exposure to chemicals. 
Tygon gaskets are available in an al- 
most unlimited size range. 


AS MOLDED ITEMS. Tygon’s tough- 
ness, durability and flexibility, coupled 
with staunch chemical resistance, offer 
pronounced performance characteristics 
for grommets, washers and molded 
mechanical goods items in virtually any 


shape. 


WRITE TODAY for the TYGON 
PORTFOLIO. Pertinent data and tech- 
nical characteristics of the various Ty- 
gon compounds to enable you to de- 
termine just bow you can use Tygon 
most advantageously. Free, on request. 


Address Dept MM-559 


Few materials offer more versatility in use than the Tygon 
series of thermoplastics. In whatever form they are used: 
tubing, coatings, sheet materials or molded goods, the 
Tygons are characterized by superb resistance to chemical 
attack. It shrugs off with equal ease both acids and alkalies. 
If corrosion is a problem in any product you make, Tygon 


may prove the perfect answer. 


Sum ™ 
100% PLASTICS AND SYNTHETICS DIVISION 


heer 
U. S. STONEWARE 


AKRON 9, OHIO 


NEW YORK e CHICAGO e HOUSTON e LOS ANGELES 
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servo motors used to actuate rudder, 
elevators and ailerons in certain 
types of aircraft. 

According to United Airlines, the 
motors are totally enclosed and non- 
ventilated—to obtain the ahsolute 
minimum in size and weight—and 
operate at temperatures in the range 
of 300 F, or about 80°F above the 
serviceable limit for organic insula- 
tion. Failures previously occurred 
after about 1000 hr, and although 
only the performance of the auto 
pilot was affected, repair costs aver- 
aged about $3400 per year. 

The new silicone rubber insulation 
raised materials costs from $3 to $16 
per motor; however, not one failure 
has occurred since the new motors 


- were installed over a year ago. 


carbon- 
hi Vinyl-Clad Aluminum 
grap if Reduces Bus Cost 


especially Vinyl-clad aluminum is now being 


used extensively for interior panel- 


H ing of buses. 
designed for According to Clad Rex Corp., the 


new paneling eliminates the neces- 


mechanical sity for painting the interiors of 


. . coaches, thus eliminating the time- 
applications consuming job of masking, papering 
and running the bus through a dry- 
ing oven. The material can _ be 
sheared, formed and hammered 
— . without the use of protective cover- 
Sliding or rotating ings; requires no maintenance; is 
easily cleaned; and resists scratch- 
ing, marring, peeling, chipping, 
ed and molded of Purebon pe - + os 
The paneling is used to cover the 
entrance area, the entire dashboard 
the material is unusually stable at section, window frames, luggage 
racks, roof and wainscotting. 


components compound- 
are self-lubricating; 


necuest BULLETIN high temperatures. It is readily 


NO. 59 OR SEE . . . ° 
quente pannuat machinable, chemically inert, light 


a a weight, low cost when moldable to 
size. Send prints or parts for prompt 


quotation. 


PURE CARBON CO., INC. 
. 446 HALL AVE., ST. MARYS, PENNSYLVANIA 


> 

> Interior paneling of bus uses vinil- 
lad aluminum. 

For more information, turn to Reader Service card, circle No. 474 
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..» What This Important News Means to You/ 


Because Fansteel can now fabricate pure tungsten 


“Up to now, I’ve only dreamed of being able to use 
pure tungsten . . . now it’s a reality.”’ This is a typical 
reaction to the news of Fansteel’s breakthrough in 
the fabrication of tungsten. 


It opens endless possibilities for using tungsten in 
any number of products—whether it’s a spectacular 
missile, or a down-to-earth consumer item. Now... 
tungsten —with its melting point of 6152° F., highest 
of all metals, with its terrific strength at high tem- 
peratures, with its outstanding density of .697 Ibs./ 


cu. in.—can be exploited to the fullest. 


FANSTEEL METALLURGICAL CORPORATION, 


into almost any conceivable shape by spinning, deep 
drawing, hot extrusion or forging, the design engi- 


neer can count on tungsten 


—for greater reliability and longer life 

—for even greater miniaturization 

—for highest strength at extreme operating 

temperatures 

Want to explore the possibilities of adapting tungsten 
to your product? Fansteel engineers will be glad to 
work with you. Just send print, part sample or call 
in your Fansteel representative. 
Only your imagination will determine what lies 


ahead in the uses of tungsten. 


NORTH CHICAGO 


For more information, turn to Reader Service card, circle No. 542 
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Improved performance plus 


Centsalab’s 


production economies 
Your job...and 


with 
High Alumina 
Ceramic to Metal 
Precision 
Assemblies 


VARIABLE CONDENSER SHAFT 
Precision 95% High Alumina shaft 
and silver plated brass hardware 
assembled and machined toa 
Total Indicator Reading require- 
ment of less than .002’. 
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HIGH PRESSURE CONNECTOR 


Take full advantage of the superior elec- 
trical and physical properties of High 
Alumina and Steatite ceramics. Let 
CENTRALAB provide you with complete 
assemblies. 


The specialized techniques of close toler- 
ance ceramic-to-metal fabrication are 
daily routine at CENTRALAB. You can 
eliminate production assembly problems 
and at the same time achieve superior 
products by relying on years of expert 
knowledge and unequalled facilities for 
engineering ceramics. 


CENTRALAB can handle intricate, precision 
assemblies involving machining of cer- 
amics or metals to + .00025, metalizing of 
ceramics, cementing, riveting, soldering, 
plating, and stamping. Such assemblies 
are regularly produced in their entirety — 
from raw stock—in the CENTRALAB plant. 


Write for your free copy of CENTRALAB’S 
Ceramic Design Handbook giving your 
detailed design data and complete elec- 
trical and physical specifications on High 
Alumina and Steatite ceramics. 


et 
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With eight critical metal te ceramic 
sealing areas, capable of withstand- 
ing a minimum of 3,750 psi. Copper 
plated stainless steel housing. 


TUNER COUPLING ARM 


To hold center dimensions between 
riveted brass pivot and cemented 
phosphor bronze bushing, bushing 
is machined to a tolerance of 
+ .0005” or less. O-ring groove on 
pivot machined to .012” wide, 
—.000” + .002”. Machined ceramic 
screw. 


NON-FLOATING VALVE SEAT 
Comprised of ceramic cone with 
surface finish of 3-5 helium light 
bands brazed to machined and 
copper plated bushing. After assem- 
bly, Total Indicator Reading of 
ceramic cone is less than .005”. 


CONTACT ROTOR ASSEMBLY 


With riveted and soldered contact 
arm. Nickel plated brass bushing 
soldered to metalized ceramic. Tol- 
erance —.000” + .001”. on I.D. of 
bushing after slotting. 
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A Division of Globe-Union Inc. 


MILWAUKEE 1, WIS. 


in Canada: 669 Bayview Avenue, Toronto 17, Ontario 


Centgalab 


VARIABLE RESISTORS « ELECTRONIC SWITCHES » PACKAGED ELECTRONIC CIRCUITS » CERAMIC CAPACITORS « ENGINEERED CERAMICS 
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Powder Metal Contest 


An awards competition for the 
best application of nonferrous 
powder metallurgy in product 
design has been announced by 
New Jersey Zine Co. Purpose is 
to promote use of nonferrous 
powder metallurgy. Any new 
or redesigned product, assembly 
or component utilizing a struc- 
tural or mechanical part made 
of brass or nickel silver powder 
is eligible. Contest closes June 
30. For details, write to Awards 
Editor, New Jersey Zinc Co., 
160 Front St., New York 38. 








New Labs Study 


The following brief reports cover 
some of the latest research being 
conducted on engineering materials 
and processes: 


> An understanding of the effects of 
radiation on materials and eouip- 
ment (and how to protect against it) 
will be the main goal of research in 
a new cobalt chamber installed by 
General Electric Co. in its General 
Engineering Laboratory. 

According to GE, the lab will 
attempt to duplicate radiation in 
outer space to determine how space 
craft and people can be protected 
from cosmic bombardment. The lab- 





Quick-heat furnace—To meet the ever increasing need for ele- 
vated temperature testing equipment, Boeing Airplane Co. has 
developed the unique quick-heat furnace shown above. According to 
Boeing, the furnace will reach 3500 F in 90 sec. To supply heat, 30 
quartz heat lamps are arranged in a circle. A surrounding copper 
water-jacket cooling system prevents the lamps and connectors from 
melting and permits the lamps tos be operated at over twice the 
manufacturer’s rating—maximum power is boosted from 1000 to 
2700 w per lamp. The inner surface of the furnace is gold plated 


for better heat reflection. 





Materials 


oratory uses radioactive cobalt to 
produce up to 500,000 r per hr. One 
of the objectives will be to gather 
information on how equipment will 
operate under moderate or low radi- 
ation doses over extremely long 
periods of time. 


>A new forest products research 
center, devoted to the improvement 
of existing materials and develop- 
ment of new materials and products, 
has been put into operation by Olin 
Mathieson Chemical Corp. One of 
the laboratory’s major objectives is 
to perform research aimed at the 
utilization of local hardwoods as a 
raw material. Other materials to be 
investigated include kraft paper 
products, pine lumber, hardwood 
flooring and treated lumber. 


> The development of materials with 
special properties (such as high 
heat strength or low neutron absorp- 
tion) for use in missiles, rockets and 
atomic energy will be the primary 
aim of a new research center estab- 
lished by Wolverine Tube Div., Calu- 
met & Hecla, Inc. Materials being 
studied include molybdenum, zirco- 
nium, columbium, vanadium, tanta- 
lum, titanium and tungsten. Fabri- 
cation techniques under study in- 
clude hot and cold extrusion, high 

(continued on p 234) 


New SAMPE Chapter 


Latest addition to the Society of 
Aircraft Materials and Process Engi- 
neers is the Mid-West Chapter, which 
covers the Dayton, Middletown, Rich- 
mond and Cincinnati area. The So- 
ciety holds monthly technical meet- 
ings. 

For further information, contact 
D. C. Perry, membership chairman, 
Research Laboratory, Armco Steel 
Corp., Middletown, Ohio. 
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Eastman 910 Adhesive 
solves another 
production bottleneck 


New Plastic Corporation, Los Angeles, 
manufactures light, attractive hammers 
1s part of an all-purpose tool kit, called 
Diligent Duchess,” designed specifi- 
ally for housewife or career girl 
To assemble the hammer, a molded 
plastic adapter on the end of the glass 
fiber handle is coated with a small 
amount of Eastman 910 Adhesive and 
immediately rammed into the steel 
forged head 
’s, the Vonad Is strong 
igh to permit packing for shipment 
The adhesive-bonded hammer with- 
stands 300,000 blows successfully, in- 
dicating a service life expectancy three 
times normal 
Eastman 910 Adhesive is making 
possible faster, more economical as- 
sembly-line operations and new design 
approaches for many products. It is 
ideal where extreme speed of setting 
is important, or where design require- 
ments involve joining small surfaces, 
complex mechanical fasteners or heat- 
sensitive elements 
Eastman 910 Adhesive is simple to 
use. No mixing, heat or pressure is re- 
quired. Upon spreading into a thin film 
between two surfaces, setting begins 
immediately. With most materials, 
strong bonds are made in minutes. 
What production or design problem 
can this unique adhesive solve for you? 


Bonds Almost Instantly 
... Without Heat, 
Pressure or Catalyst 


—_— 


For a trial quantity (Y4-ounce) send five 
dollars to Eastman Chemical Products, 
Inc., Chemicals Division, Dept. E-5, Kings- 
port, Tenn., or to Armstrong Cork Com- 
pany, Industrial Adhesives Division, 9105 
Dunbar Street, Lancaster, Pa 


For more information, circle No. 515 
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velocity forming, and spinning. Also 
under study is the development of 
new types of extended surface tub- 
ing. 

> Research on materials and tech- 
niques required for thermoelectric 
cooling devices will be conducted at 
Battelle Memorial Institute. The 
basic objective of the study is the 
preparation of new compounds and 
investigations of their resistivity, 
thermal conductivity and thermo- 
electric power. 


Special Courses on 
Engineering Materials 


Here is another report on special 

courses on engineering materials be- 
ing offered by leading universities 
and colleges: 
Pennsylvania State University—Re- 
actors and Radioisotopes: seminar 
covers use of nuclear reactors and 
radioisotopes in research and devel- 
opment. Discussion is aimed at an- 
alyzing individual problems (June 
1-26); Foundry Conference: this 
year’s biennial conference will cover 
gray iron, steel, malleable iron, non- 
ferrous alloys, and sand and sand 
handling (June 25-27) ; Management: 
lecture and workshop sessions will 
provide engineers and scientists with 
skills in administration and human 
relations to prepare them for man- 
agement positions. Subjects to be 
covered include: development of ad- 
ministrative skills; the role of man- 
agement; leadership; motivation; 
communication; training; rating; 
and other human _ considerations 
(July 5-10). 


University of Michigan—Solid State 
Masers: lectures will cover recent 
developments and present status of 
research in solid state masers. Sub- 
jects to be covered are: physics of 
paramagnetic substances, circuit as- 





Design Show—See pp 21-29 
for complete details on technical 
program, registration and ex- 
hibitors at the 4th Annual De- 
sign Engineering Show and Con- 
ference, May 25-28, Philadelphia. 











ENGINEERING 


Materials & Methods 


Another Illustration of 
the High-Heat Stability 
of 


® 
HEAT RESISTANT FINISH 


USED ON THE NOSE CONE 
OF THE CHRYSLER 
REDSTONE MISSILE 


Mid. by Chrysler Corp., Missile Division 


Proved in Large Scale Tos 
a and Actual Missile Firings 
 Sicon possessed the high 
heat resistance necessary 
in these tests, whereas 
other finishes ignited and 
burned under simulated 
re-entry conditions. Sicon 
in aluminum or black 
withstands temperatures 
as high as 1000° F. Mod- 
ern colors which retain 
color and gloss in the 
, 500°F. range add sales ap- 
peal and longer life to 
consumer products. Write 
for new SICON bulletin. 

Address Dept. E-1 


MIDLAND 


INDUSTRIAL FINISHES COMPANY 
WAUKEGAN - ILLINOIS 


LACQUERS + VARNISHE 


For more information, circle No. 450 
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WOLVERINE TRUFIN® SAVES SPACE 
provides more heat transfer surface 


No finer proof of the space saving and heat transfer abilities of Wolverine Trufin 
Type S/T—the integrally-finned condenser tube—can be found than in its use by 
American-Standard Industrial Division, Detroit, Michigan. 

American-Standard uses Trufin Type S/T in the evaporator and condenser tube 
bundles of Tonrac—its completely self-contained, hermetic, centrifugal, refrigerating 
machine. This single-level unit is widely-used to supply chilled water for air conditioning 
systems in public buildings, offices and industrial plants. 

Wolverine Trufin Type S/T is of great value here, because its extended surface has 
approximately 244 times as much outside surface area as ordinary, plain condenser tube. 
In units such as Tonrac this enables the manufacturer to pack greater heat transfer 
capacity into a given area thus reducing overall unit size. 

If heat transfer efficiency is important to your company why not follow American- 
Standard’s lead and specify Wolverine Trufin Type S/T for shell and tube condenser 
use. Write for more information or ask for the services of a highly-trained Wolverine 
Sales Representative. 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


se CALueent enmaans WOLVERINE TUBE 
1ON OIG) 6; es 
LENE TURE GINIOION p. CALUMET & HECLA, INC. 
= 17258 Southfield Read 
sg w 1910 
ul vis “ — . Me 


Allen Park, Michigen 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT. 13 E. 40TH ST... NEW YORK 16. N.Y. 
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Formulator of PLASTICS MATERIALS 


Special Resin Compounds Developed for Specific Conditions 
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POLYURETHANES pects of solid state masers, multi- 
level pumping schemes, traveling 
waves, and optical pumping (June 
15-19). 


Previously announced 

New York University—Vacuum Me- 

tallurgy (June 1-2); Thermoelectric 

Materials (June 15-19); Ductile 

ADHESIVES iN) het 
COATINGS Iron (June 29-July 3); Titanium 


MOLDING COMPOUNDS LAMINATING MATERIALS 
Pennsylvania State University—Ma- 


chinability (June 7-12); Plastics 


Ey Ge He (June 28-July 3). 
az: ean =i. Massachusetts Institute of Technol- 


ogy—Corrosion (June 22-26); Mate- 

rials for Parachute and Retardation 

Devices (July 20-31). 

Registered trade names: @PLASPREG @EPOCAST @EPIBOND University of Notre Dame—Sinter- 
@CALCERITE @ JET-KOTE @ EPOFILM ing and Related Phenomena (June 

15-17). 

West Virginia University—Under- 

ground Corrosion (June 2-4). 


Electrical Tooling Buildings Missiles Marine 








Boston College—Industrial Spectrog- 
raphy (July 20-31). 

University of Wisconsin—Plastics 
(May 26-27). 

STALKER IS PREPARED University of Michigan—Application 


of Stress Analysis to Design and 


TO SOLVE YOUR Metallurgy (June 22-25); Modern 


Approach to Machining Problems 


PERPLEXING FABRICATION (Aug 24-28). 
AND BRAZING PROBLEMS 























Malleable Castings 
WITH SPECIAL SKILLS, | Set For New Research 


A number of research projects 
COMPLETE TEST AND IN- aimed at producing better malleable 


irons and learning more about the 


SPECTION FACILITIES. properties and capabilities of the 


presently used grades are being 
sponsored by the Malleable Founders 
Society. 


STALKER EMPHASIZES 
According to Hans Heine, techni- 


Typical Stalk ication. 
Atte 4 lebrication HIGH TEMPERATURE cal director of the society, specific 


Nozzle assembly of nimonic 
alloy. (Photo courtesy of Con- projects under way include: 1) study- 


palates —_— and Engineer- BRAZING OF STAINLESS ing the machinability of malleable 
«yadda irons, 2) determining and improving 
the high temperature properties of 


Whatever your problem may be, our STEELS AND SUPER ALLOYS. malleable irons, 3) investigating the 


and produc- A . 
tion facilities are at your disposal. effects of various elements in pear- 


Write, wire_or phone fer information. U.S. AIR FORCE CERTI- litic malleable irons, and 4) learn- 
4 4 ing more about the use of coining 


FICATION FOR BOTH BRAZING and hot pressing operations on mal- 


16 .44°4 CORPORATION leable iron castings. 
sth Announcement of these projects 


904 WOODSIDE . 
ESSEXVILLE, AND HEAT TREAT. was made at the recent semi-annual 


MICHIGAN —_ va : meeting of the Malleable Founders 


For more information, turn to Reader Service card, circle No. 530 


236 * MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 
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valuable 
information 
on molded 


Know how to specify rubber 
accurately? This Paeco bro- 
chure — plus other free ref- 
erence material — will give 
you most of the answers. If 
rubber is part of your de- 
sign, this brochure belongs 
in your files. No charge to 
designers and engineers 


PAECO RUBBER CO. 


21 WEST LAKE ST., RAVENNA, OHIO 








new! Lekeo5yy nylon 
Wedge Lock 
BAND CLAMP 


TWO-POSITION XQ ‘ ' Patent 
Pending 

WEDGE PERMITS . 

ADJUSTMENT FOR 

TEMPORARY ASSEMBLY ... 





BUT... 
ONCE 
IT'S LOCKED, 


Wedge | — Wedge 
In In 

First Locked 
Position Position YOU'VE GOT 
TO CUT IT LOOSE! 

















@ Another Weckesser “first” © Just introduced at the 
I.R.E. Show @ First practical band clamp that locks 
and holds permanently @ Solid DuPont Zytel 101 
(Nylon) @ Easy assembly with screwdriver or forked 
tool—One size for cable diameters 4%" to 1%” 

Send for free samples and bulletin 


See it at the Design Engineering Show, 
Booth 1633, Philadelphia, May 25-28 


Wl222352’comr any 


5713 Northwest Highway ¢ Chicago 46, Ill. 


For more information, turn to Reader Service card, circle No. 565 











Easy to Apply! 

1. Peel off the backing paper. 

2. Press in place. That’s all! 
No drilling, no fasteners, no tools or special 
skills required. Instant adhesion, no slipping, 
no cleaning up. 
@ Wide range of materials. . 


Mylar* laminate .. . foils... vinyls ... polyesters 
... acetates ... papers. 


@ Ideal for . . . nameplates, emblems, kickplates, 
trim, directions, diagrams, etc. 


@ Can be die cut, hot stamped, embossed, printed, 
with conventional equipment. 


e Resists abrasion . . . moisture, heat, cold . . . 
unaffected by most acids and alkalies. 


Write today for samples and descriptive brochure to Dept. T-S 


Fasson 
Products 


A Division of Avery Adhesive Products, Inc. 
ELmwood 2-4444 250 Chester Street Painesville, Ohio 
* Mylar is o DuPont Polyester Film 


For more information, turn to Reader Service card, circle No. 418 
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Now, you can create new and 
distinctive finishes with 
Nacromer. Formulated for use with 
practically all coating vehicles... 
applied by almost any coating 
method, Nacromer transforms or- 
linary coating materials into eye- 
catching, sales feature finishes. 
Nacromer is versatile, too. It 
can be used on wood, metal, 
plastic, paper, leather, and 
many other materials. 
If you are a coating user, you 
will want to learn more about 
how a unique Nacromer coating 
will help your sales. To ob- 
tain additional information, 
mail the coupon below. Do it today. 
THE MEARL CORPORATION 
41 East 42nd St., New York 17, N. Y. 
PLEASE SEND ADDITIONAL INFORMATION. 
WE WANT TO COAT 


OUR COATING 
VEHICLE IS 


(MATERIAL) 


NAME 


ADDRESS 


| 
| 
| COMPANY 
| 
| 


THE MEARL CORPORATION 
41 EAST 42nd STREET, NEW YORK 17,N.Y. fm 
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Society. Also announced at the 
meeting was the following forecast 
for 1959: according to Richard W. 
Crannell, president, 18% more mal- 
leable castings will be used in 1959 
than were used in 1958. 


German, French Specs 
Now Being Translated 


English translations of German 
and French industrial standards are 
now becoming available in this coun- 
try through the American Standards 
Assn. 

Thus far, a group of 175 newly 
translated German standards has 
arrived and an additional group of 
57 standards is expected shortly. 
The standards are published by 
Deutscher Normenausschuss (DNA), 
the German national standards 
body. Subjects covered include: 
screws, washers, nuts, bolts, test 
methods for steel and various non- 
ferrous metals, welding, plumbing 
fixtures and inch-millimeter con- 
version. 

ASA has also received transla- 
tions of 30 standards from the As- 
sociation Francoise de Normalisation 
(AFNOR), the French national 
standards body. Subjects include: 
zinc alloy ingots, blast furnace 
cements and conveyor belting. 

A complete list of the available 
standards, as well as_ individual 
standards, can be ordered from 
American Standards Assn., 70 E. 
45th St., New York 17. 


Engineers 


Lawrence C. Rodgers, Jr., has been 
named product manager, special 
metals fabrication, Pfaudler Co., a 
division of Pfaudler Permutit Inc. 


William T. Frost has been appointed 
staff engineer, Instrumentation En- 
gineering Dept., Ampex Corp. 


John Mutschler has been appointed 
factory superintendent, Touch-Plate 
Mfg. Corp., Paramount, Calif. 


Robert F. Ochs, Westinghouse Elec- 
tric Corp., has been appointed secre- 
tary, Rutgers Engineering Asso. 


Seymour Levine has been named in- 
strument project engineer, and Carl 
C. D’Esposito has been appointed to 
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PLAST-IRON 
POWDERS 


REPLACE WITH 
B-280 


Standard 80 Mesh 
lron Powder 


Improve With 
B-281 
Phos Enriched 
80 Mesh Iron Powder 


Economize With 
B-270 
35 Mesh Iron Powder 


Send for Technical Data 
and Working Sample 


PLASTIC 
METALS 


National l S 


tio) Corpo? 


\ 4459 BRIDOS STRAeT | 


JOHNSTOWN, PA. 


For more information, circle No. 407 
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DY. ate Ol Ure 
does the job better 


Make this test. Compare the prints from 
drawings made by your present pencil and 
Damascus Drawing. Look for broken lines 
light spots, uneven line edges. You will 
agree that Damascus gives you sharper 
blacker prints—as good as your drawings. 
Reproduces beautifully on MYLAR. 


Send for free sample kit of Damascus 
Drawing pencils. Or*ask the man who 
knows—Your Blueprinter. 


Richard Best 


Pencil Company 


Springfield, New Jersey 


Modern Precision 


Investment Casting 
is the proven way out! 


Get the complete story. Read the case-histories 
showing how Precision Investment Casting simplifies 
design problems, how milling and finishing opera- 
tions are eliminated, how production costs are cut 
from 25% to as much as 84%. 

Write for a copy of “MODERN PRECISION 
INVESTMENT CASTING” today. 








ALEXANDER SAUNDERS & COMPANY 
93 Bedford Street 
New York 14, New York 


For more information, turn to Reader Service card, circle No. 551 


§ Possibilities Unlimited For | 
| Fresh Designs...Lower | 
+ Production Costs With Avery 
*Pressure-Sensitive Metallics 


a ~/ 
. * 
ae 


en : me i, 
i | 


Avery Pressure-Sensitive Decorative Trim 


It Will Pay You To Investigate! 
Unie, for our pe hrochure, 
You'll discover many new ways to improve 
your products appearance — both new and 
existing — many new ways to simplify produc- 
tion and cut costs using resplendent Avery 
Pressure-Sensitive Metallic nameplates, labels, 

decorative panels or trim! 

Avery provides these finished products in a 
variety of different ways to meet your specifi- 
cations exactly — any size, shape, color arrange- 
ment .. . all permanently beautiful! 

Write today! Send your request for the new 
“Metallics” brochure to Dept. M-5 at any of 
the addresses below. 


IT WILL ALSO PAY YOU TO INVESTIGATE 
AVERY PRESSURE-SENSITIVE LABELS 


A Avery Label Company 


Decorative Products Division 
2123 E. 9th Street . Cleveland 15, Ohio 


117 Liberty Street 1616 So. California Ave. 
New York 17, N. Y. Monrovia, Calif. 





Avery Pressure - Sensitive 
Decorative Panel 











Avery 
Pressure-Sensitive 
Functional Trim 


Avery 
Pressure-Sensitive 
Product Nameplate 
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For more information, turn to Reader Service Card, circle No. 484 


_D-E-D..  -@J 
meTAS van 


adda 
BEAUTY 
ECONOMY 
EFFICIENCY 


te your product 


For radios, television, hi-fi, automo- 
biles, farm equipment, lawn mowers, 
fans, air conditioners—wherever pass- 
age of air or sound is required— 
DEMCOR EXPANDED METAL is being 
increasingly used to add sales appeal, 
utility and economy. 

Hundreds of different patterns—aluminum, stain- 
less steel, carbon steel, copper, brass, monel— 
anodized, plated or painted any color—fabricated 
fo your specifications. 


Write for full color brochure 


METAL CORPORATION 
n Street, Hammond, Indiana, Pt 





BOSSERT makes stampings 


and assemblies for all these 
diversified products! 


-_ 


Metal Stampings offer you 
many cost-saving advantages 
Production costs excessive? Parts that are now 


_—® being forged, or cast and then machined and as- 
a sembled can offen be produced in a single metal 
stamping at substantial saving in cost! Complex 

‘Some = (C} forms can be stamped with holes punched to exact 


Machines dimensional accuracy, eliminating several separate 
machining, drilling and assembling operations. You 
can use lighter metals and alloys, too, without sac- 
rificing strength or durability. 


Use our Design Engineering Service 

Bossert engineers can offer you practical sugges- 

tions for re-designing your product to use metal 

f stampings. Just send us a sketch or blueprint. We 

Autematiue Paste will make our recommendations without obligation. 
Compare our facilities! 
Bossert offers you complete 
Power a engineering services and 


e- V years of production know- 
© 1959 R-S Corp. how at competitive prices! 
Teled 4 4 @ aea-be-¥. 1 )-¥-1 > Rant 
STAMPING DIVISION 


1010 OSWEGO STREET UTICA, NEW YORK 


» 
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the engineering staff, Trio Labora- 
tories, Inc. 


Clyde Williams, former president of 
Battelle Memorial Institute, has been 
warded the James Douglas Gold 
Medal of the American Institute of 
Mining, Metallurgical and Petroleum 
Engineers, in recognition of “dis- 
tingiished achievement in nonferrous 
rs gt both beneficia- 
tion of ores ayd alloying and utiliza- 
tion of nonferXous metals.” 


Dr. Lloyd G. Mount is now head of 
the Chemical Research and Develop- 
ment Dept., Vitro Corp. of America. 


Norman F. Spooner has been named 
manager of research and develop- 
ment, Hoskins Mfg. Co. 


H. Maurice Banta has been appointed 
assistant director, research and tech- 
nology, National Tube Div., U. S. 
Steel Corp. 


F. A. Ritchings has been appointed 
consulting mechanical engineer, Ebas- 
co Services Inc. 


Walter E. Stewart has been named 
product engineering director, Ameri- 
can Welding & Mfg. Co. 


Dr. Clare P. Stanford has been ap- 
pointed chief of the Engineering 
Dept., Nuclear Div., Martin Co. 


Dr. Robert S. Ross, Goodyear Air- 
craft Corp., has been elected chair- 
man, research and testing committee, 
Aircraft Industries Assn. 


Asa Snyder has been appointed di- 
rector of research and development, 
Clearing Div., U. S. Industries, Inc. 


Herbert R. Herman is now chief 
chemist, Fiberfil, Inc. 


Joseph Statsinger has been named 
director of engineering, Servo Corp. 
of America. 


Dr. J. Earl Taylor has been appointed 
manager of research and develop- 
ment, Girdler Catalysts, Chemical 
Products Div., Chemetron Corp. 


Dr. Robert D. Williams has been 
named manager of product develop- 
ment, Fibers Div., Celanese Corp. of 
America. 


Saul Ricklin is now director of de- 
velopment, Dixon Corp. 


Norman V. Petersen has been named 
chief, astronautics group, Norair 
Div., Northrop Corp. 


Dr. Robert D. Stout, Lehigh Univer- 
sity, has received the 1959 David 
Ford McFarland Award for achieve- 
ment in metallurgy. The award is 








BEST WAY T0 
HANDLE CHEMICALS 


Here are a few of the many chemicals Enjay Butyl rubber, due to its unique and extremely Visit us at the 
Ontehtdin euitwttion te low degree of unsaturation, offers excellent resistance 
7 ' to corrosive chemicals. age —_ the — Design Engineering Show 
Dimethy! hydrazine Cl Br methane ferred rubber for countless types of hoses, tan : : : 
— } linings, gaskets, seals—and many other applications in Philadelphia May 25—28 

Phosphoric acid Ozone where exacting chemical resistance is required. 
Sulfuric Acid Hydrofluoric acid Butyl also offers...outstanding resistance to 

weathering, sunlight, heat, and electricity . . . abra- 
Red fuming nitric acid Ammonia sion tear and flexing ...superior damping prop- 
Oxygenated solvents Molten sulfur erties...and unmatched impermeability to gases 
and moisture. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron + Boston + Charlotte + Chicago + Detroit + Los Angeles + New Orleans + Tulsa 
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Rampart against Destruction 


242 « 


Closest approach to the indestructible material needed to combat extreme 
forces of corrosion, abrasion, heat and impact is a unique fused cast 
refractory . . . another development of advanced materials technology at 
Carborundum. For more information on this remarkable product, see below. 


Fused-cast refractory resists 
extreme corrosion, wear, heat 


Melted in electric furnaces and poured into moulds at 4500 F to form 
solid blocks and similar shapes, fused-cast refractories offer unique 
structures and properties not obtainable in any other refractory mate- 
rial. Dense, strong and impermeable, they top all man-made materials 
in resistance to wear. Inert to chemical action, they resist corrosion at 
virtually all temperatures. Ability to take considerable impact its a 
special feature. 
HIGH TEMPERATURE APPLICATIONS already include glass melting 
tanks where temperatures range close to 3000 F, as well as hearth 
pavings and skid rails for metallurgical furnaces. 
CORROSION RESISTANCE has been demonstrated in electrolytic cell 
liners for magnesium production, liners for synthesis gas generators and 
guides for pickling tanks. 
RESISTANCE TO WEAR AND IMPACT has resulted in use in coke and 
sinter chutes and in ball mills for grinding abrasive materials. 
Boundless opportunities exist for many other applications in design 
engineering, where problems call for unconventional solutions. To learn 
more about this interesting material . . . 


send for your FREE COPY of 


ADVANCED MATERIALS TECHNOLOGY 


A new quarterly publication dealing with materials for severe service 
applications, published by Carborundum. For your FREE subscription, 


write to Carborundum, Research & Development Division, 
MDE59, Niagara Falls, New York. 


Where conventional materials fail... call on 


CARBORUNDUM 


Registered Trade Mark 


For more information, turn to Reader Service card, circle No. 570 
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given by the Pennsylvania State 
University Chapter of the American 
Society for Metals. 


Ramon J. Galvez, Jr., has been named 
supervisor of radiology, Cooper Alloy 
Corp. 

Paul Mariotti is now applications en- 
gineer, Polytechnic Research & De- 
velopment Co., Inc. 


Kenneth R. Bragg has been appointed 
chief systems engineer, Parker Air- 
craft Co. 

Dr. Robert M. Page, U. S. Naval Re- 
search Laboratory, has been given 
the Office of Naval Research’s third 
annual Captain Robert Dexter Con- 
rad Award for outstanding achieve- 
ments in research and development. 


Robert K. Baker, R. C. Mahon Co., 
has been elected chairman of the 
Industrial Heating Equipment Assn.’s 
newly created Oven Div. 


Ralph A. Smith has been appointed 
chief materials and test engineer, 
Fulton Sylphon Div., Robertshaw- 
Fulton Controls Co. 


Harrison F. Edwards has been named 
chief engineer, product engineering, 
Simmonds Aerocessories, Inc. 


Alfred T. Glynn has been appointed 
chief engineer, Sturtevant Mill Co. 


William R. Fraser has been named 
to the newly-established position of 
consulting engineer—product design, 
Technical Products Dept., General 
Electric Co. 

Dr. R. W. Tess has been appointed 
research supervisor at Shell Develop- 
ment Co.’s Emeryville, Calif., Re- 
search Center. 

Friedrich L. von Doblhoff is now di- 
rector of engineering, International 
Div., Vertol Aircraft Corp. 


Edwin J. Bernard has been named 
project engineer, Loftus Engineering 
Corp. 


Dr. John M. Blocher, Jr. has been 
appointed chief of Battelle Memorial 
Institute’s Inorganic Chemistry and 
Chemical Engineering Div. 


George C. Mott has been named pro- 
duction control manager, Hamilton 
Standard Div., United Aircraft Corp. 


Dr. Willard R. Sittner has been ap- 
pointed manager, Semiconductor Div., 
Sperry Rand Corp. 


Frank J. Scott has been named in- 
dustrial engineer, Bunting Brass and 
Bronze Co. 


John A. Lakits has been named oper- 
ations engineer, Neville Concrete 











HITCO High Temperature Insulation Materials are helping U.S. to take a 


GIANT STEP INTO SPACE 


Rockets to the Moon will soon be routine 


ide possible by brilliant engineering achievements in all phases of 
Space Technology. One of the most vital of these is High Temperature Materials Research 
I 


HITCO’s field of activity 
Astrolite, a remarkable High Temperature Insulation Material by HITCO, resists up to 15,000° F. for short duration uses! 
Some of the possible applications for Astrolite are Missile Nose Cones, Rocket Engine Liners, Nozzles and Heat Shields 


Take a Giant Step toward the solution of your High Temperature problem 


by calling in HITCO Engineers. No obligation, of course! 


HITCO capabilities are described in this interesting neu 


brochure. Please request on your business letterhead 


H. |. THOMPSON F/BER GLASS CO. > 


. California * REpub 
WRITE OR CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN 

M A * MIDWEST * SOUTHWEST 
NORTHWEST * CANADIAN PLANT M 
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OUTSHINE 


SELF-ADHERING 


RRO-DRUL 


METALIZED MYLAR* 


Dress up your products inex- 
pensively with fabulous metal- 
ized Mirro-Brite Mylar. Choose 
from gleaming gold, chrome or 
copper, in plain or beautifully 
embossed patterns that can 
be die-cut to any shape and 
applied in seconds because of 
its pressure sensitive adhesive 
backing! Available in continu- 
ous rolls or cut-to-size sheets. 
Our Technical Staff is available 
without obligation to analyze 
your specific needs. Inquire 
NOW! 


*Mylar Dupont Polyester Film 


Write for actual samples and prices 


COATING 


PRODUCTS, INC. 


DEPT. MODES 101 W. FOREST AVE. ENGLEWOOD, N J 


Stop By Booth 1128 
Design Engineering Show 
Philadelphia 


For more information, circle No. 396 
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Pipe Co., a subsidiary of Pittsburgh 
Coke & Chemical Co 


Albert W. Kreutzberger has been ap- 
pointed chief designer, Milwaukee 
Die Casting Co. 


P, A. Haythorne has been named 


technical director, Superweld Corp. 


Dr. George D. Sands has been ap- 
pointed director of scientific require 
ments, Martin Co. 


Charles M. Standart is now chief 
engineer, Becco Chemical Div., Food 
Machinery & Chemical Corp. 

Max 


pointed 
Oscilloscope 


Schneiderman has been ap- 
manager of engineering, 
Div., Electronic Tube 


Corp. 


Wesley E. Niemond has been named 
head of the Tape Center Dept., Elec- 
tronic Control Systems, Stromberg 


Carlson. 


Dr. David K. Eads has been named 
supervisor, chemical engineering 
development section, Re- 


Foster Grant 


proces 
search Laboratories, 


Co., Inc. 


Frank J. MacRae has been appointed 
manager, plastics technical service, 


Dow Chemical Co 


Companies 


Wyle Laboratories and Wyle Re- 
search Corp. have announced a mer- 
ger of the two companies, which will 
now operate under the name Wyle 


Laboratories. 


Bettinger Corp. has 
new $1,500,000 plant in 


Mass. 


moved to its 
Milford, 


Autonetics, a division of North Amer- 
ican Aviation, Inc., has established 
a manufacturing engineering depart 
ment, and E. H. Schaefer has keer 


named chief of the new operation. 


Adaesive Tape Corp. has acquired a 
new plant located at 58 Seabring St., 


Brooklyn 31, N. Y. 


Federal Pacific Electric Co. has ac- 
quired Economy Fuse and Mfg. Co. 


of Chicago 


begun 
construction of a new plant for the 
f Mersize in Nitro, W 


manufacture of 


Va 


American-Standard has formed at 
Industrial Div., created by the con 


Monsanto Chemical Co. has 


ENGINEERING 


Mate 


& Method 


Let Us Help You 
Pioneer New Uses 


For GRAPHITE 


economical material that 


combines — 

Machineability 

Chemical inertness 

High thermal conductivity 

High temperature stability 

Resistance to thermal shock 
— and other distinctive 
chemical and physical char- 
acteristics. 


GRAPHITE is the most 

economical material suit- 

able for such applications 

as— 

Permanent molds for metal 
castings 

Other molds and crucibles 

Brazing fixtures 

Forms for heat treating 

Extrusion run-out tables 

Rocket nozzles 





If you have a design engineer- 
ing problem that graphite 
might help solve, call upon 
the assistance of our well- 
qualified graphite specialists. 
They will be glad to help with 
your problem. 


eLectRODE Re DIVISION 
GREAT LAKES 
CARBON CORPORATION 


L8TH STREET 
N. Y. 


18 EAST 
NEW YORK 17. 


GRAPHITE SPECIALTIES IN 
PLATES, BARS AND ROUNDS. 


For more information, circle No. 404 








Clean, Smooth Threads 


Full Range of Styles and Sizes 


Easy-to-Grip Heads HEX 
BETHLEHEM STEEL COMPANY FIN. HE x NUTS 


BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export distributor: 

Bethlehem Steel Export Corporation 


BOLTS 


Easy-to-Identify Packages 


en seed 
: 


pETHLEHEN 


2 BETHLEHEM STEEL 


‘ 
vecrstslbereresres 
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you 


design Shape 


the 
W 


e extrude 


it! 


shapes unlimited... 
to your 
specifications 


Regardless of the shape, 
if it can be extruded— 
Anchor can do it! Anchor 
is completely equipped 
to custom-extrude any 
shape molding, tube, rod 
or strip ...in every type 
plastic, including Poly- 
carbonates, Polypropylenes 
and Rigid Polyvinyl] 
Chlorides. New horizons 
are opened by Anchor’s 
Plasti-Brass® molding, 
like polished brass. . . also 
in gold, copper, chrome. 
Write for brochure, 
“EXTRUDED 
PLASTICS” 


ANCHOR PLASTICS | 


COMPANY, INC. 
36-36 36th St., Long Island City 6, N. Y. 
RAvenswood 9-1494 
See us at the De sign Engineering St 
Booth 1049, May 25-28t/ 
For more information, circle No. 559 
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solidation of its American Blower, 
Kewanee Boiler and Ross Heat Ex- 
changer Divs. 


Hostawax Co. is a new division of 
Progressive Color and Chemical Co., 
Inc. 


Bethlehem Pacific Coast Steel Corp. 
has purchased the Vernon, Calif., 
plant of U. S. Industries, Inc. 


Eugene Dietzgen Co. has purchased 
Griscombe Products, Inc., which will 
be operated as a subsidiary of Dietz- 
gen Co. 


Weyerhaeuser Timber Co. has ac- 
quired United Wood Corp., W. Mem- 
phis, Ark. 


Jefferson Chemical Co., Inc. has be- 
gun production in its new ethylene 
plant at Port Neches, Tex. 


Meridian Metalcraft, Inc., Whittier, 
Calif., has constructed a new alumi- 
num dip brazing installation at 8739 
S. Millergrove Dr., Whittier 


Combustion Engineering, Inc., has 
acquired General Nuclear Engineer- 
ing Corp., which will be operated as 
a subsidiary of Combustion En- 
gineering. 


Allis-Chalmers Mfg. Co.’s Steam 
Turbine Dept. has organized a new 
materials engineering section with 
Robert G. Matters as engineer-in- 
charge. 


Hexcel Products Inc. has acquired 
certain assets of Honeycomb Div., 
Young Spring & Wire Co. 


Therm, Inc., is the new name for 
Therm-Electric Meters Co. 


Detrex Chemical Industries, Inc., 
plans a $4-million expansion pro- 
gram at its Bowling Green, Ky. plant. 


Scientific and Process Instruments 
Div., Beckman Instruments, Inc., has 
formed a new Custom Products Dept. 
with Stanford B. Spracklen as man- 
ager. 


Riverside Plastics Corp. has pur- 
chased Bischoff Chemical Corp., 
formerly owned by Miles Laborator- 
ies. 

Ford Motor Co. plans a multi-million- 
dollar quality improvement and mod- 
ernization program for its steel- 
making facilities at its Rouge plant 
in Dearborn. 


Lockheed Electronics and Avionics 
Div. is a newly-formed division of 
Lockheed Aircraft Corp. 

Seiberling Rubber Co. has begun 
construction of a new plant at its 
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NO 
SUBSTITUTE 


MEEHANITE CASTINGS ARE MADE ONLY 
BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 

Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 
Banner Iron Works, St. Lovis, Mo. 
Barnett Foundry & Machine Co., 

Irvington, N. J. 

Blackmer Pump Co., Grand Rapids, Mich. 
Centrifugally Cast Products Div., The 

Shenango Furnace Co., Dover, Ohio 
Compton Foundry, Compton, Calif. 
Continental Gin Co., Birmingham, Ala. 
The Cooper-Bessemer Corp., 

Mt. Vernon, Ohio and Grove City, Pa. 
Crawford & Doherty Foundry Co., 

Portiand, Ore. 

Dayton Casting Co., Dayton, Ohio 

Empire Pattern & Foundry Co., Tulsa, Okla. 
and Bonham, Texas 

Florence Pipe Foundry & Machine Co., 

Florence, N. J. 

Fulton Foundry & Machines Co., inc., 

Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundries, Inc., Chicago, Ill. 

The Hamilton Foundry & Machine Co., 

Hamilton, Ohio 
Hardinge Company, Inc., New York, N. Y. 
Hardinge Manufacturing Co., York, Pa. 
Johnstone Foundries, Inc., Grove City, Pa. 
Kanawha Manufacturing Co., 

Charleston, W. Va. 

Kennedy Van Saun Mfg. & Eng. Corp., 

Danville, Pa. 

Lincoln Foundry Corp., Los Angeles, Calif. 
Nordberg Manufacturing Co., 

Milwaukee, Wis. and St. Louis, Mo. 
Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohiman Foundry Co., Inc., Buffalo, N. Y. 
Rosedale Foundry & Machine Co., 

Pittsburgh, Pa. 

Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Foundries of FMC, Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 

The Stearns-Roger Mfg. Co., Denver, Colo, 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 

Machinery Co., Ltd., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 


etd 
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Bulletin 32 — 
Meehanite Quality Control 
Assures Uniform Dependability. 





TAKE ANY MEEHANITE CASTING 


CUT IT IN HALF 


& 


wh 


(Cm 


unretouched photograph 


HERE IS WHAT YOU WILL FIND 


UNIFORM SOUNDNESS AND SOLIDITY through all sections regardless of complexity 
of design or size... UNIFORM STRENGTH properties . . . and 
DIMENSIONAL STABILITY “as cast” or hardened. 


Meehanite Castings are made by a patented manufacturing process. Testing of 
every ladle of Meehanite® insures that engineering specifications are met. 
The microstructure and the quantity and form of graphite is accurately 
controlled within every casting and from casting to casting. 


Specify Meehanite castings with confidence. There is a Meehanite foundry near you. 


Free Literature: Bulletin 32 — Meehanite Quality Control Assures Uniform Dependability. 


es ME EH ANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL® 


MEEHANITE £METAL 


MEEHANITE METAL CORPORATION » NEW ROCHELLE 
MEEHMANITE,. 
NEW YORK 


Fer more information, turn to Reader Service card, circle No. 564 
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Qs: IN HONEYCOMB 
MATERIAL 
WHAT'S THE 
MOST CRITICAL 
REQUIREMENT? 


LAs UNIFORM 
THICKNESS! 


In a recent nation wide survey of 
honeycomb section manufacturers by 
an independent research organization, 
75% of the responders indicated that 
uniform thickness of the thin metal core 
material was the most important factor 
demanded of suppliers. 


With modern equipment, such as Accu- 
Ray gauges, Sendzimir rolling mills 
and unique vertical annealing fur- 
naces, Somers combines 50 years of 
pioneering in the thin metal field to 
answer this problem with Somers Thin- 
Strip®, produced exclusively by Somers 
Brass Co., Inc. 

Somers also guarantees width toler- 
ances as close as 001”, a plus fea- 
ture that assures the highest precision 
in honeycomb structures. 

Whether your thin metal problem be in 
stainless, nickel or its alloys, copper or 
its alloys, 17-7, PH-15-7 MO or other 
honeycomb metals, you can depend on 
Somers ThinStrip® to meet your most 
critical specifications. 


Write for Confidential Data Blank 
without cost or obligation. 


. EXACTING STANDARDS On 
ly 


Somers Brass Company, Inc. 


6 BALDWIN AVE. WATERBURY 


For more information, circle No. 447 


Plastics Div. facilities in Akron, 


Ohio. 


Inertia Switch, Inc. has moved to 
new and larger quarters at 311 W. 
43rd St., New York City. 


Hooker Chemical Corp. has formed a 
Western Chemical Div. 


Inland Steel Container Co., a divi- 
sion of Inland Steel Co., has installed 
a new facility in its Jersey City, 
N. J., plant for the production of 
steel shipping containers. 

Metal & Thermit Corp. will expand 
its electrochemical research and de- 
velopment activities. 

Foster D. Snell, Inc.’s Elastomer Sec- 
tion has established a new consulting 
service which will provide subscribers 
in the rubber industry with a series 
of 12 monthly reports. 


Royal Industries, Inc. has dedicated a 
$100,000 engineering research and 
development center at 1031 West- 
minster, Alhambra, Calif. 


Ardmore Products, Inc. has moved to 
larger quarters at Aldene Rd. and 
First Ave., Roselle, N. J. 


U B S Chemical Corp. has broken 
ground for a pilot plant and labora- 
tory in Marlboro, Mass. 


Westinghouse Electric Corp. plans a 
$3 million expansion program at its 
high power laboratory in East Pitts- 
burgh, Pa. 


Nalge Co., Inc., and American Vulca- 
thene, a division of Nalge, have 
moved to new quarters at 75 Pano- 
rama Creek Dr., Rochester, N. Y. 


Engineered Materials is a new com- 
pany specializing in industrial raw 
materials and chemicals; it is located 
at 509 Fifth Ave., New York 17. 


Nortronics Div., Northrop Corp., 
plans to build a $4 million engineer- 
ing, research and development, and 
pilot production facility. 


Tamar Electronics, Inc., has acquired 
10,000-sq-ft facility for expanded 
microwave-electronics research. 


Spencer Chemical Co. plans to con- 
struct a uranium dioxide processing 
plant at its Jayhawk Works, Pitts- 
burg, Kan. 


Denver Laboratories is the new name 
of Electronic Instrumentation Co., 
Ramo-Wooldridge Div., Thompson 
Ramo Wooldridge, Inc. 


Hercules Powder Co. and Stauffer 
Chemical Co. have reached an agree- 
ment under which the two firms will 
jointly form a new company to manu 
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made better 


with pe 


MOLDED - 
FIBER GLASS 





It’s a time 


clock housing 


for the new 
advance-design 


iBM 820 
Time Punch 


Designed by International Business 
Machines Corporation. 

Custom molded by Molded 
Fiber Glass, in one piece, in 
matched metal dies. 

Exceptionally strong, resistant 
to rust and corrosion, resistant to 
mechanical damage. 

Extremely lightweight, easy to 
remove and replace for servicing 
of clock mechanism. 

Good-looking . . . painted an 
attractive two-tone color combi- 
nation by Molded Fiber Glass. 

You, too, can have better 
products by specifying MOLDED 
FIBER GLASS. Learn in detail 
about its superior qualities . . . 
send for brand new 32-page 
descriptive brochure. 


Molided 
Fiber 
Glass 


4421 Benefit Avenue, Ashtabula, Ohio 














“When you design for quality 
the ‘eel Ss important” —ALBERT R. COLEMAN—DIRECTOR OF ENGINEERING 


“Steel quality is all important to the designer,” says Albert Coleman, Director of Engineering at 
Whirlpool’s Clyde, Ohio plant, “and we’ve found we can trust Sharon to deliver what they promise. 
Sharon engineers know the importance of working in close coordination with engineers like Mr. 
Coleman to thoroughly understand the application and then make certain the steel supplied will do 
the job for which it was intended. 
Better appliances depend on steel. Leading appliance makers, like Whirlpool, have learned they can 
depend on quality steels—consistently —from the mills of the Sharon Steel Corporation, Sharon, Pa. 


<> SHARON Clg STEEL 


For more information, turn to Reader Service card, circle No. 466 








For more information, turn to Reader Service Card, circle No. 390 


Schrader Metal Spinnings & Hydroformings 


e CUT TOOL AND DIE COSTS 
¢ HOLD CLOSE TOLERANCES 





PUMP COVER 
Ye" stainless machined to +.005. 


STAINLESS STEEL SHROUD 
Radius and dia. held to +.001. 


COPPER RESISTOR HOUSING 


Wt. is + % oz. on finished part. 


~ 








Schrader engineers have had extensive 
experience in producing odd shapes, 
short runs, and experimental parts with 
@ minimum of set-up and tooling costs. 


Since 1897 


9. Schrader 


4603 FENWICK AVENUE, CLEVELAND 1, OHIO 


2 LUCITE 
PLEXIGLAS 
ACRYLIC 
4 ACETATE 

e BUTYRATE 

yy CAST PHENOLIC 
: EPOXY RESIN 
) ETHYL CELLULOSE 
‘ KEL-F 
) LAMINATED BAKELITE 

a NYLON 
POLYETHYLENE 

STYRENE COPOLYMERS 

TEFLON 





FAST SERVICE 
LOW COST 


SIZES: 4%” to 2%" 


BOBBINS 
BUSHINGS 
COLLARS 
DETENTS 
FINIALS 
GROMMETS 
HANDLES 
KNOBS 
MECHANICAL 
CHECKS 
NAME PLATES | 
PINS 
PLATES 
PLUGS 
RINGS 
SPACERS 
SPOOLS 
STANDS 
STRIPS 


LENGTHS: 1/16” to 9” 


New e-x-p-a-n-d-e-d production 


facilities now give you 


ACE PRECISION on all types of 
screw machine centerless ground 


parts and special shapes.. 
colors... all materials. 


all 








ACE PLASTIC COMPANY 


91-48 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 








For more information, turn to Reader Service card, circle No. 545 
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facture aluminum trialkyls and other 
aluminum alkyls. 


Convair Instruments, Convair Div. of 
General Dynamics Corp., has moved 
to new and larger quarters at 3595 
Frontier St., San Diego, Calif. 


Societies 


Welded Honeycomb Mfrs. Assn. an- 
nounces the following 1959 officers: 
president—Walter R. Hagen, John J. 
Foster Mfg. Co.; vice president— 
John Stansbury, Swedlow Plastics 
Co.; secretary—R. B. Runkle, Hexcel 
Products Inc., and treasurer—Wil- 
liam Kirk, Specialty Mfg. Co. 


Aircraft Castings Assn. is a newly- 
formed, non-profit corporation for 
the promotion of “increased use of 
ferrous castings for the aircraft, 
missile and related industries.’”’ With 
headquarters in Los Angeles, the or- 
ganization lists the following present 
members: Electric Steel Foundry Co.; 
General Metals Corp.; Hanford 
Foundry Co.; Lebanon Steel Foun- 
dry; Pacific Alloy Engineering Corp.; 
Stanley Foundries, Inc.; and Sym- 
ington-Gould Div., Symington Wayne 
Corp. 


Industrial Heating Equipment Assn., 
Inc. has elected the following 1959 
officers: president—R. L. Harper, 
Harper Electric Furnace Corp.; vice 
president—W. E. Benninghoff, Ohio 
Crankshaft Co.; treasurer—Roy R. 
Snyder, W. S. Rockwell Co.; execu- 
tive vice president—Robert E. Flem- 
ing; and executive committee mem- 
ber—R. B. Hanna, General Electric 
Co. New directors are: W. E. Benn- 
inghoff, Ohio Crankshaft Co.; R. M. 
Buck, Bryant Industrial Products 
Corp.; and Hugh J. Pugsley, Swin- 
dell-Dressler Corp. 


Aircraft Industries Assn., Materials 
Procurement Committee, has named 
the following new officers: chairman 
—W. L. Hoffman, Chance Vought 
Aircraft, Inc.; and vice chairman— 
E. D. Carter, Martin Co. 


Permanent Magnet Producers Assn., 
a newly formed organization located 
at 27 E. Monroe St., Chicago 3, has 
elected the following officers: presi- 
dent—R. J. Studders, General Elec- 
tric Co.; vice president—William G. 
Scharnberger, Crucible Steel Co. of 
America; treasurer—W. E. Gilman, 
General Magnetics Corp.; and execu- 
tive secretary—Harry Dolan. 

(News of Meetings on p 252) 








DESIGNED IN 
~ CELANESE 
FORTIFLEX... 


BALL COCK (Toilet Float Cup) 











MOLDED IN FORTIFLEX FOR FLUIDMASTER, INC., ANAHEIM 
BY B.W. MOLDED PLASTICS, PASADENA, CAL 


Toilet float cup of Fortiflex is a radical design departure 


Toughness, rigidity, resistance to corrosion, light weight—all of 
these were essential in the material to be selected for the float cup in 
Fluidmaster’s unusual new and improved toilet ball cock. 
Fluidmaster decided that Fortiflex met all their specifications—and 
then some. Design of the new ball cock required an especially 
intricate molding of the float cup. Fortiflex molds easily in 

intricate shapes, and here it is molded all in one piece, including 

the runners that insure smooth riding up and down the shaft, 

thus also providing production economies. Yet the complicated 

float cup design contributes to an overall operating simplicity that is 
the crux of this ball cock’s superiority. 

Fortiflex “A” is presently available in four melt indexes developed 

to accommodate a wide range of conditions and applications of 
interest to designers and manufacturers. For more information 
and/or test quantities, just use the handy coupon. 


Celanese® Fortifiex® 


plastic 


Fortiflex...a 


Canadian A filiate: Canadian Chemical ¢ ompany Limited, Montreal, Toronto, Vancouver. 


Export Sales: Amcei Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, N. Y. 16 


For more information, turn to Reader Service card, circle No. 451 


TYPICAL PHYSICAL AND CHEMICAL PROPERTIES OF FORTIFLEX 


Properties of Fortifiex ““A"’ Related to Melt index 
FORTIFLEX RESINS 
PHYSICAL PROPERTIES ASTM METHOD UNITS A-20 A-70 A-250 A-500 
Melt index . .D-1238-52T _ 0.2 0.7 2.5 5.0 


Heat Distortion Temp. . .D-648-45T oF, 185 185 180 180 
Brittleness Temp °F —200 —180 —160 —100 


impact Strength, izod ft. Ib. /in. 23 18 13 3 
(Y"’ x A" injection-molded bars) notch 
Tensile Strength, 
Max.,, 0. " D-638-52T psi. 
Elongation, First Tensile 
D-638-52T 4 25 25 25 25 


Yield Point 
Properties of Fortifiex ““A"’ Not Affected by Melt index 
PHYSICAL PROPERTIES ASTM METHOD UNITS VALUE 
Density q /ce. 0.96 
Refractive Index. . .D-542-50 nzs 1.54 


Hardness, Shore D. . : .D-676-49T 65 
-D-747-50 psi. 150,000 
D-570-54T %, wet. gain <0.01 


3700 3600 3500 3300 


Water Absorption. .. 
(Ye specimen, 24 hr. immersion @ room temp.) 
Flammability 


D-635-44 in. /min, 1.0 
*Mold Shrinkage, length. ovoek 
wi 


0.03 to 0.05 
+ «in, /in. 0.02 to 0.04 
*Measured on injection molded tensile bar. Moid shrinkage depends on part design and molding conditions 


Celanese Corporation of America, Plastics Division, 
Dept. 102-E, 744 Broad Street, Newark 2, N. J. 


Please send: more information on, test quantities of Fortiflex. 


Name Title 


Company 
Address 


City 





SEEKING THE 
IDEAL MATERIAL 
FOR... 


* Molds for powder metallurgy? 


ie 


* Sintering boats? 


* Crucibles, jigs, plates? 


* Similar hot applications? 


HERE'S YOUR ANSWER 


Speer carbon and graphite parts are 
not wetted by molten metals. They hold 
their shape with no warping, regard- 
less of temperature. They have high 
heat transfer and will not break down 
under severe thermal shocks...will not 
crack or split... are chemically inert. 


Easily machined or fabricated, Speer 
carbon and graphite parts can be pro- 
vided in almost any size and shape to 
your exact dimensional tolerances. If 
you have a design problem involving 
high temperatures, examine the advan- 
tages—and economies of Speer Carbon 
Speer’s knowledge and experience is 
yours for the asking—mail the coupon 
today for further details. 


PEER Rt ann 


Please send information on carbon for use in 
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Company 
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Meetings 


ELECTROCHEMICAL SOCIETY, spring 
meeting. Philadelphia. May 3-7. 
INSTITUTE OF RADIO ENGINEERS, 7th 


regional conference and electronics 
exhibit. Albuquerque, N. M. May 3-8. 


SOcIETY OF AIRCRAFT MATERIALS AND 
Process ENGINEERS, Eastern Div., 
spring meeting. New York City. May 
15. 

AMERICAN SOCIETY FOR METALS, 1959 
Tri-State meeting on “Modern Meth- 
ods of Problem Solving in Metal- 
lurgy.”” Poughkeepsie, N. Y. May 15. 


NATIONAL INDUSTRIAL SERVICE ASSN., 
lst international convention. Mont- 
real. May 17-20. 

AMERICAN CERAMIC SOCIETY, annual 
meeting. Chicago. May 17-21. 


AMERICAN INSTITUTE OF MINING, 
MBTALLURGICAL, AND PETROLEUM EN- 
GINEERS, New England regional con- 
ference. Hartford, Conn. May 21-22. 


MALLEABLE FOUNDERS’ SOCIETY, an- 
nual meeting. Hot Springs, Va. May 
25-26. 

AMERICAN SOCIETY FOR QUALITY CoN- 
TROL, annual convention and _ all- 
industry production and quality con- 
trol exposition. Cleveland. May 25- 


- 
27. 


ith annual Design Engineering Con- 
ference, American Society of Me- 
chanical Engineers. Convention Hall, 
Philadelphia. May 25-28. 

ith annual Design Engineering Show. 
Convention Hall, Philadelphia. May 
25-28. 

IRON AND STEEL INSTI- 
York 


AMERICAN 
TUTE, annual meeting. New 
City. May 27-28. 

CoLUMBIA UNIVERSITY, Dept. of In- 
dustrial Engineering, annual indus- 
trial research conference. New York 
City. May 31-June 5. 


AMERICAN ELECTROPLATERS’ SOCIETY, 


golden jubilee convention and inter- 
national exposition. Detroit. June 
15-19. 

AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS, 62nd annual meeting. At- 
lantic City, N. J. June 21-26. 


AMERICAN INSTITUTE OF ELECTRICAL 


ENGINEERS, summer general meeting. 
Seattle. June 22-26. 


INSTITUTE OF RADIO ENGINEERS AND 
WESTERN ELECTRONIC Mrrs. ASSN., 
1959 Western electronic show and 
convention. San Francisco. Aug 18- 


21. 
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ASK US ABOUT 
4-D WROUGHT IRON FOR: 


Condenser and Heat 
Exchanger Tubing 


In a wide variety of heat exchanger 
and condenser tubing applications, 
4-D Wrought Iron tubing costs less per 
year of service than ferrous and non- 
ferrous substitutes. There are dozens 
of service records available to sub- 
stantiate this fact. 


Nuclear Process 
Equipment 

Manganese and carbon become excited 
or “stay alive” in a radioactive en- 
vironment. 4-D Wrought Iron’s low 
manganese and carbon content and 
low total metalloid content enable it 
to perform mechanical functions in 
nuclear processes without distorting 
radiation measurement. 


Swimming Pool Filters 


Corrosive and electrolytic action of 
chlorinated water and foreign matter 
strike down some metals faster than 
others. Especially so in suction pump 
piping, discharge lines and connecting 
piping. 4-D Wrought Iron’s superior 
corrosion resistance prevents such 
deleterious reactions. 


Sand Drying Equipment 
Agitation of coarse wet sand rushing 
over outer walls of steam or hot water 
tubes is corrosive and abrasive. Inside 
walls must battle harmful condensate. 
Consider 4-D Wrought Iron. It’s 
relatively immune to salt and con- 
densate corrosion. 


Soot Blowers 


Blowing soot with steam or air tests 
the temper of the toughest metals. 
Some metals flunk such hot-again, 
cool-again tests of endurance. 4-D 
Wrought Iron stands up to this pun- 
ishment. If high temperature resist- 
ance is needed, 4-D Wrought Iron can 
be furnished calorized to resist corro- 
sion at higher ranges 


If you're inquiring, write: 
Product Development Department 


A.M. BYERS COMPANY 


Clark Building, Pittsburgh 22, Pa. 


For more information, circle No. 547 





HOPSCOTCH 


for 
quality in 

leather 

packings! 











There are a lot of variables 
in the proper selection of 
leather for packings or oil 
seals. For example, what 
section of the hide is best 
for your application? .. . 
How should it be tanned? 
. .. Impregnated? . . . De- 
signed? . . . Molded? 


The “custom” approach 
is used by IPC for leather 
and synthetic packings. 
Let IPC “in’’ on your 
problem. Our experience 
and attention to detail can 
give you a winner on your 
first try. It pays to do 
business with specialists. 





SI 

OIL SEALS 

PACKINGS FON 

PRECISION MOLDING | 
7 


Custom designed UT 
for your application WZ 


INTERNATIONAL PACKINGS ¢ ox oration 


Bristol, New Hampshire 


For more information, turn to Reader Service card, circle No. 549 
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COST-CUTTING 
PRODUCTION 
TEAM 


The two-way 
answer to 
assembly problems 


Assembly problems are a designer's 
problem, too. Milford offers tubular 
rivets made to high quality standards 
to assure a better finished product... 
a wide line of Automatic Riveters that 
assemble your “brainchild” with care, 
precision and economy. 

For the answers to assembly problems 
. « « get in touch with Milford first. 


| 


MILFORD RIVET | 


& MACHINE Co. 


MILFORD, CONNECTICUT ° 
ELYRIA, OHIO + AURORA, ILL 


Fer more Information, circle No. 444 
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HATBORO, PENNA 
* NORWALK, CALIF 


Books 


Semiconductors. Edited by N. B. 
Hannay. American Chemical Society 
Monograph No. 140. Reinhold Pub- 
lishing Corp., New York. 1959. Cloth, 
6 by 9 in., 767 pp. Price $15 

This book presents the fundamen- 
tal science of semiconductors from 
a chemical point of view. Semicon- 
ducting materials are treated indi- 
vidually, the amount of attention 
given each material being in direct 
relation to the degree of understand- 
ing of that material which exists. 

The various chapters, written by 
leaders in semiconductor research, 
give information on: Group IV 
semiconductors; properties of some 
covalent semiconductors; effect of 
imperfections on germanium and 
silicon; organic semiconductors; 
chemistry of some compound semi- 
conductors; and semiconductor crys- 
tal growing. 


A Dictionary of Metallurgy. A. D. Merri- 
man. Pitman Publishing Corp., New York, 
1959. Cloth, 9 by 11 in., 400 pp. Price $25 
Definitions for approximately 7000 words 
and phrases used in metallurgy. The book 
contains 283 illustrations and 236 tables. 


Technical Societies Guide: 2nd Edition. 
Industrial Publicity Asen., New York. 1958. 
Paper, 8% by 11 in., 82 pp. Price $3 

Procedures for presenting technical papers 
to societies and trade associations. 


ASTM Standards on Plastics: i958. 
American Society for Testing Materials, 
Philadelphia. 1958. Paper, 6 by 9 in., 1100 
pp. Price $8 

This edition contains 43 standards not 
appearing in the previous 1957 edition. 
Significant new standards include specifica- 
tions for nonrigid vinyl chloride plastics 
sheeting, glass fabric-reinforced epoxy resin 
laminates and polymethylstyrene molding and 
extrusion material. 

The book also contains new standards on 
plastics pipe, giving dimensions for SWP 
and IPS sizes of cellulose acetate butyrate 
and acrylonitrile-butadiene-styrene pipe. 


Theory of Beams. 7. Iwinski. Pergamon 
Press Inc., New York. 1958. Cloth, 5% by 
8% in., 85 pp. Price $3.50 

This monograph, translated from the 
Polish by E. P. Bernat, is the first part of 
a major project on the application of the 
Laplace transformation method to static 
problems in theory of structures, The Lap- 
lace method of solving linear differential 
equations is a form of shorthand which can 
be used to obtain very quick solutions to 
many engineering problems. 


International Register of Wire, Rod and 
Strip: 1957-1958. Lindsay's Wire Pub- 
lications, Wolverhampton, Staffs, England. 
1958. Cloth, 6 by 9% in., 248 pp. Price 
$3.50 


Welding Handbook: 4th Edition—Sec- 
tion 2. Edited by Arthur L. Phillips. Amer- 
ican Welding Society, New York. 1958. Cloth, 
6 by 9 in., 550 pp. Price $9 

Containing 845 illustrations and nearly 
100 tables, this book gives comprehensive and 
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Nuclear Graphite 
is a Specialty at 
GRAPHITE 
SPECIALTIES 
CORP. 


© High strength, fine texture and 
extra pure grades of Graphite 
Specialties graphite are available 
for lowest neutron-capture cross 
section. In addition, high scatter- 
ing cross section and increasing 
strength at high temperature 
makes this material suitable for 
use in nuclear reactors as moder- 
ator, reflector, fuel elements, 
structural parts and piping. 


© Graphite Specialties Corp. also 
furnishes custom formulated 
grades of graphite for mechani- 
cal, metallurgical and processing 
applications, as well as for high 
temperature electric furnaces. 


© “Graph-I-Tite” is one of the 
standard formulations available. 
It is the first impervious graphite. 
It is immune to thermal shock, 
non-contaminating, not wetted 
by molten metals, and is un- 
affected by practically all cor- 
rosives, even at temperatures 
above 1,000°F. 


© Most types of Graphite Spe- 
cialties graphite can be molded, 
extruded or machined to close 
tolerances, and are available as 
finished components, or in rod, 
tube, extruded or molded form. 


© Don’t let old fashioned ma- 
terials restrict your thinking. If 
you have an “ordinary” mate- 
rials problem, or a “tough” one, 
such as heating dry chlorine up 
to 5000°F., write to GRAPHITE 
SPECIALTIES CORPORATION 
64th & Pine Avenue, Niagara 
Falls, New York. 
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Aluminum or zinc clad steel 
by production metallizing 


@ any shape or size 
e unlimited thickness 
e no heat distortion 


Modern metallizing provides the 
product engineer with an ex- 
tremely flexible, practical method 
of producing aluminum or zinc 
clad steel parts. High speed, auto- 
mated metal spray equipment 
applies these coatings to practi- 
cally unlimited thicknesses on any 
shape or size part without heat 
distortion. 


a typical example 


problem: provide uniform heat 
distribution on thin steel shell 


The excellent sanitary qualities of 
stainless steel make it an extremely 
desirable material for cooking 
utensils. But with the compara- 
tively thin, drawn shells (.020” to 
.050”—varying by manufacturer), 
uniform distribution of heat pre- 
sents a problem. 


The solution is being provided for 
a number of high-volume manu- 
facturers by metallized aluminum. 
Surface preparation is by grit- 
blasting as the shells rotate on a 
spindle. Metco Aluminum is then 
sprayed on the bottom, with auto- 
mated traverse equipment, to 
closely controlled thicknesses 
(from .040” to .120”, depending on 
the particular utensil and its man- 
ufacturer).Thesprayed aluminum 
is carried up the sides beyond the 
radius and is tapered off according 


to individual design. 


This is but one of many solutions 
to fabrication problems offered by 
sprayed metals to design engi- 
neers. In addition to the aluminum 
example given, zinc is also com- 
monly used for corrosion-proofing 
in many production applications, 
such as steel capacitor cases, re- 
frigerator parts, pole line hard- 
ware, etc. Sprayed zinc is also 
used to replace coatings burned, 


threaded, or machined off during 
fabrication. 


For a round-up of some typical 
applications and engineering data 
on the characteristics of metallized 
coatings, write for Bulletin 
No. 136-A. 


FREE 
BULLETIN 


. 
~ 
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RS SSO SSN 


ISPRAYED ALUMINUM 
ast 


METCO—Reg. U.S. Pat. Of. 


Metallizing Engineering Co., Inc. 


1175, Prospect Avenue, Westbury, Long Island, N. Y. 


In Great Britain: 


* cable: METCO 
Telephone: EDgewood 4-1300 


METALLIZING EQUIPMENT COMPANY, LTD.—Chobham near Woking, England 


Mr. Donald A. Watson 
Metallizing Engineering Co., Inc. 


Please send me [ Bulletin 136-A 


1175 Prospect Avenue, Westbury, Long Island, New York 
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§ Rotary Slitters 
4 Product dependability— 
3 
¥ 


integrity of manufacture 
-engineering for specific 
production needs have all 
contributed to establish 
Yoder equipment as the 
industry standard of excel- 
lence. Since 1909 Yoder- 
built machinery, including 
Pipe and Tube Mills, Roll 
Forming Equipment and 
Rotary Slitters, have earned 
world-wide customer satis- 
faction and recognition. 


Profit from Yoder’s years 
of engineering and service 
experience. Send today for 
the illustrated Yoder 
Slitter Book. 


THE YODER COMPANY 


5546 Walworth Ave., Cleveland 2, Ohio 


ave { P 


Y eébties,’ 


ROTARY SLITTING LINES 


PIPE AND TUBE MILLS 


ferrous or non-ferrous 


COLD ROLL FORMING MACHINES 


For more information, circle No. 384 


256 *« MATERIALS 


IN DESIGN 


up-to-date information on gas, are and re- 
sistance welding procedures. A chapter is 
devoted to each process, or group of proc- 
esses, and each group is followed by a chap- 
ter describing equipment An entire chapter 
s devoted to welding symbols. 


Semiconductor Abstracts: Vo!l. 4—-1956 
issue. John Wiley & Sons, Inc., New 
York. 1959. 84% by 11 in., 456 pp. Price $12 

Included in this book are abstracts of 
papers published in various magazines, as 
well as abstracts of papers given at meetings 
of the American Physical Society and the 
Electrochemical Society. Semiconductor ma- 
terials discussed include germanium, silicon, 
earbon, cadmium sulfide, barium oxide, se- 
lenium and carbon 


Elements of Physical Metallurgy: 2nd 
Edition. A. G. Guy. Addison-Wesley Pub- 
lishing Co., Inc., Reading, Mass. 1959. Cloth, 
6 by 9 in., 542 pp. Price $9.50 

This revised textbook is designed for intro- 
ductory courses in physical metallurgy. 
Principal features of the revision are: 1) 
introduction of dislocation theory; 2) addi- 
tion of material on electron theory of metals: 
and 3) introduction of a chapter on phases 
in metal systems. 


Reports 


Protecting high strength steel Prorec- 
tive CoaTincs oN HicH TEMPERATURE 
Srrenctn Attoys. Translated from the 
Russian “Metallovendeniye i Obrabotka Met- 
allov,”” 1958, No. 6. Available from Henry 
Brutcher, P. O. Box 157, Altadena, Calif. 
Price $4.85 (HB-4251) 

Discusses the use of chromium electro- 
plates and enamel coatings to prevent local- 
ized corrosion of high temperature strength 
nickel-base alloys that come in contact with 
vanadium and sodium-containing fuels in gas 
turbines. 


Heat vs magnetic properties THe Errecr 
or TEMPERATURE OF THE MAGNETIC PRoPER- 
Tres oF Nicket-Iron Attoys. J. J. Clark 
and J. F. Fritz, Westinghouse Electric Corp. 
Dec '57. 36 pp. Available from Office of 
Technical Services, Dept. of Commerce, 
Washington 25, D. C. Price $1 (PB 181799) 

Information on the effects of temperature 
variation on the d.c. magnetic properties of 
six nickel-iron alloys. Normal magnetizing 
curves for various temperatures between —75 
and 500 F are presented, with curves illus- 
trating the behavior of saturation induction, 
remanence and coercivity over this tempera- 
ture range. 


Bending aluminum BENDING ALUMINUM. 
1958. 47 pp. Aluminium Development Assn., 
$3 Grosvenor St., London, W. 1, England. 
Price 28¢ (No. 24) 

Bending properties of heat treatable and 
non-heat-treatable aluminum alloys, and 
aluminum sheet, strip, plate, bar, sections 
and tubes. 


Refractories for rockets Rocket REFRAc- 
tories. H. B. Porter, Naval Ordnance Test 
Station. Aug °55. 55 pp. Available from 
Office of Technical Services, Dept. of Com- 
merce, Washington 25, D. C. Price $1.50 
(PB 181508) 

This report sets forth required character- 
istics of acceptable rocket refractories. Ba- 
sic refractory substances, including metal 
oxides, metal-metalloid compounds and inter- 
metallic compounds, are discussed—both in- 
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| techniques and the engineering fac- 





Here’s everything you need to know 
about designing, processing, 
using electroplated parts! 


Electroplating 
Engineering 
Handbook 


Edited by 
A. KENNETH GRAHAM 


President, Graham, Crowley 

& Associates, Inc., Jenkintown, Pa., 
in collaboration with over 40 
widely-known experts in the 
electroplating field. 











1955 
670 pages 


profusely 
illustrated 
$10.00 


Now . the complete, up-to-the- 
minute data book designed to an- 
swer every imaginable metal plating 
problem! 


Here are nearly 800 pages jam- 
packed with valuable tables, charts, 
plans and illustrations. This impor- 
tant Handbook brings you the most 
information on processing 


tors involved in constructing and 
installing plating equipment. Full 


| chapters cover the design of parts 


to be plated, standards and specifi- 
cations, processing sequences, testing 
of deposits, waste treatment, auto- 
matic plating machinery, rinsing and 
drying, maintenance, and all other 
engineering and operating considera- 
tions. 


No matter what your interest in 
the electroplating field — engineer, 


| designer, equipment manufacturer, 


executive, purchasing agent, or user 
of electroplated parts — you'll find 
just the information you’re looking 
for every time you use this complete 
Handbook! 


Send now for your 
ON-APPROVAL copy 
REINHOLD PUBLISHING CORP. 
Dept. M-460, 430 Park Ave. New York 22 


For more information, circle No. 562 








ARE TRILOK’ SPACER 
FABRICS YOUR ANSWER? 


TRILOK is a remarkable 3-D stabilized weave that is solving problems 


and sparking ideas throughout industry. Formed by differential shrinkage 


of polyethylene and Saran” fibers, it is resilient; durable; porous; corrosion, 
abrasion and chemical resistant; shock absorbent; and lightweight per unit 
of thickness. TRILOK is performing—or can perform — in: filtering units, 
seating supports, protective clothing and packaging, ventilated bed-pads, 
self-ventilating cushions, bunk pads and vibration dampeners. 


EIGHT STANDARD FABRICS...THICKNESS RANGE, .100 TO 1.00 INCHES 


WHERE CAN TRILOK WORK FOR YOU? FOR COMPLETE TECHNICAL DATA AND SAMPLES, WRITE: 


Textile Division 
TS United States Rubber 
Rockefeller Center, New York 20. N. Y 
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ON THE JOB EVERYWHERE IN INDUSTRY... 


dividually and as ingredients of bonded 
ceramic and cermet compositions. 


Stainiess steel products Buyers’ Guipe 
FoR STAINLESS STEEL PrRopucTs AND SERV- 
ICES. 1958. 159 pp. Committee of Stainless 
Steel Producers, American Iron and Steel 
Institute, 150 E. 42nd St., New York 17. 


This reference manual lists approximately 
3000 firms which make stainless steel prod- 
ucts or offer services pertaining to stainless 
- : =~? pillitie: steel. The manual contains 188 specific and 
ene Se ee ner | general stainless steel product categories. 
ear... durable... eco- 

nomical. 34” to 8142” O.D. 6 ft. | Rare = metals [sean — EVALu- 
P ” . ATION OF RARE AND UNUSUAL METALS FOR 
and 20 ft. lengths, 4 thickness. APPLICATION TO ADVANCED WEAPONS Sys- 
BUSADA BUTYRATE PIPE AND FITTINGS eS Soe See on = 
. , a . , une le 5 pp. Available from ce 0 
First choice of many of the nation 8 | Technical Services, Dept. of Commerce, 
leading firms because it’s easier to | Washington 25, D. C. Price $3 (PB 151811) 
s : : 10n’: Literature survey dealing with the rare 
install, easier to inspect, won't earth metals hafnium, rhodium and ruthe- 
corrode... speeds liquid flow. nium. Discusses the abundance and distribu- 
9 tion of the rare earth elements, and gives 
BEFORE you BUY GET BUSADA'S QUOTATION mechanical properties of rare earths and 
their compounds. The report contains ap- 

proximately 100 tables and illustrations. 


Manufacturing | Welding 347 stainiess Weipinc Type 


C ti 347 STAINLEss Steet PIPING AND TUBING. 
G E. Li t. 1958. 103 . Weldi 
orporatuon Research Council, 29 W. 39th Ste New 
’ York 18. Price $8.50 (No. 48) 
. ° F lied i d 
32-15 Downing Street Flushing 54, New York | — propertics of type 847 stainless steel 


wrought material, castings and weld metal 
ae 5, mipngay mes nite eg “RS . nt a a which later help explain the properties of 
welded joints. The main portion of the re- 
port is devoted to welding procedures and 
joint properties. Causes and cures of weld- 
ing defects are thoroughly covered. 


Titanium-cerium alloys THE ELEVATED 
TEMPERATURE CHARACTERISTICS OF INTER- 
NALLY OxipIzeD TITANIUM-CeRIUM ALLOoys. 
R. H. Hiltz, Jr., Watertown Arsenal. 15 pp. 
Available from Office of Technical Services, 
Dept. of Commerce, Washington 25, D. C. 
Price 50¢ (PB 181788) 

Results of this study of the internal oxi- 
dation of cerium in titanium indicated that 
significant benefits in the strength of tita- 
nium can be achieved for service above 930 F. 


Germanium-silicon alloys INVESTIGATION 
or GERMANIUM-SILICON ALLoys: Fina. Re- 
port. C. C. Wang, Sylvania Electric Prod- 
ucts, Inc. Feb '55. 48 pp. Available from 
Office of Technical Services, Dept. of Com- 
merce, Washington 25, D. C. Price $1.25 
(PB 181422) 

Semiconductor devices made of germanium- 


NEW GLASS-REINFORCED PHENOLIC LAMINATE __ siticon sttovs were shown to onerate at sm 
IMPACT STRENGTH 8X NEMA SPECS FOR XXXP coustien he geashandinan sie 


were prepared by an isothermal solidification 


Cold-punching ¢ High Electricals and Mechanicals ser 
Rugged in Fabrication and Use 
Fatigue of aluminum AN INVESTIGATION OF 


Cc U R i oO U gS ? THE EFFECTS OF ATMOSPHERIC CORROSION ON 


THE Fatigue Lire oF ALUMINUM ALLOYS. 


. . . 
Ask about 230-R . . . and about NELCO’s other quality laminates Herbert A. Leybel, Herbert F. Mordrath 
engineered for tomorrow's electrical and structural service. and Robert L. Moore, Langley Aeronautical 
° . ° . Laboratory. Sept '58. 17 pp. Available 
Booth 1037 at the M/DE Show in Philadelphia, or coupon for details. from National Advisory Committee for 
| Aeronautics, 1512 H St., Washington 25, 
D.C. (TN 4831) 

Atmospheric effects shortened the average 
NELCO fatigue lives of 7075-T6 and 2024-T3 alumi- 
481 CANAL ST num specimens in the unclad condition by a 
STAMFORD,CT | factor of about three. Atmospheric effects 
Tell me more shortened the fatigue life of 7075-T6 in the 
<a - clad condition by a factor of about 1.5, and 
about 230-R had no significant effect on the average 

fatigue life of 2024-T3 clad specimens. 
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This molded plastic part 
hangs up a record 6O% savings 


Could be abstract art. Actually, it’s a brand new molded plastic device 
for hanging both low and high voltage power cables—saves up to 60% of 
the cost of running power through heavily timbered areas. In designing this 
1534 oz. 4-part suspension clamp for injection molding, we worked with 
customer engineers—adapting their design to custom molding requirements. 
The selection of molding material— Methyl Methacrylate—assured the right 
electrical and physical properties, and the ability to withstand all types of 
weather. This is just one angle of every plastic molding job. Because we 
mold all types of materials and offer full range (small to large) compression, 
injection and transfer molding facilities, we’re free to make unbiased recom- 
mendations . . . to provide the material and method of most value to you. 
For more information, call or write. 





CHICAGO MOLDED 


PRODUCTS CORPORATION 
1026 North Kolmar Avenue, Chicago 51, Illinois 
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to solve 
problems in 


drawing metals 


droforming 


Here is a method of deep drawing that can pro- 
duce results not possible with conventional dies. 
A giant hand of hydraulic power literally wraps 
metals around a male form to solve virtually any 
problem in drawing complex or unusual shapes. 
Hydroforming is a versatile process for precision 
work, yet reduces tooling cost as much as 90%. 
In addition, lead time for parts delivery is cut to 
less then 30 days. Why don’t you let this helpful 
giant give you a hand... soon! 





IDEA BOOK on how 
Hydroforming may be able to 
help you is packed with in- 
formation. 





tydroformiry 


Hydroforming Company of America, Inc. 
7402 W. Lawrence Ave., Chicago 31, Ill., Phone: UNderhill 7-7600 
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Effects of 
RADIATION 
on Materials 


Edited by J. J. HARWOOD, U. S. Office of Naval 
Research; HENRY H. HAUSNER, Consultant to The 
Martin Co.; J. G. MORSE, Nuclear Div., The Martin 
Co.; and W. G. RAUCH, U.S. Office of Naval Research 

1958, 362 pages, $10.50 


The changes that radiation produces in metals, ceramics, 
plastics and a wide variety of other materials are thor- 
oughly covered in this momentous new book. It contains 
the papers delivered at the radiation effects colloquium 
jointly sponsored by the Office of Nava] Research and The 
aa Company at Johns Hopkins University in March 
1957 

Twelve leading authorities analyze the results of their 
own actual experiments with various materials. Solid state 
physicists classify fundamental and qualitative effects 
according to type. Metallurgists and chemical engineers 
make a quantitative evaluation of radiation effects on 
physical properties. The book also includes current con- 
cepts of radiation effects and discusses experimental ap- 
proaches to radiation studies. 

The outstanding authorship, and the subject’s time- 
liness and importance establish this book as a milestone 
in technical literature. An extensive bibliography brings 
together the enormous amount of literature on the subject 
from every part of the world. 


CONTENTS AND CONTRIBUTORS: 


Defects in Solids and Current Concepts of Radiation Effects—G. J. 
DIENES, Brookhaven National Laboratory. 

Experimental Approaches to Radiation Studies—Radiation Sources and 
Desimetry—J. C. WILSON, Oak Ridge National Laboratory. 

Radiation Effects on Physical and Metallurgical Properties of Metals and 
Alloys—E. S. BILLINGTO Oak Ridge National Laboratory. 

Influence of Radiation Upon Corrosion Behavior and Surface Properties 
of Metals and Alloys—M. SIMNAD, General Atomics. 

Effects of Radiation on Electronic and Optical Properties of Seeogee 
Dielectric Materials—R. SMOLOCHOWSKI, Carnegie Institute of a ology. 

Effects of Radiation on Semiconductors—H. Y. FAN and K, 
HOROVITZ, Purdue University. 

Cores, Liquid Coolants and Control Rods—C. E. WEBER, General Electric 
Co. (Knolls Atomic Power Laboratory). 

Moderators, Shielding and Auxiliary Equipment—G. R. HENNIG, Argonne 
Nationa! Laboratory. 

Experimental Techniques and Current Concepts—Organic Substances— 
M. BURTON, University of Notre Dame. 

Effects of Radiation on Behavior and Properties of Polymers—A. CHARLES- 
BY, Tube Investments Ltd., Cambridge, England. 

Kinetics of the Gamma-induced Graft Copolymerization of Vinyl Acetate 
to Teflon—A. J. RESTAINO, Nuclear Div., The Martin Co 

Bibliography—H. FRIEDEMANN 


Examine It Free for 10 Days 
MAIL THIS COUPON TODAY! 
SSeS SSBB SBS SBS SSBB SSSESESESB EES 


REINHOLD PUBLISHING CORPORATION 
Dept. M-459, 430 Park Avenue, New York 22, N. Y. 

Please send me a copy of EFFECTS OF RADIATION ON 
MATERIALS for a Examination. After 10 days, I wi 
send you $10.50 _ shipping costs or I will return the 
book and owe nothing. 


ADDRESS 


CITY & ZONE 


SAVE MONEY: Enclose $10.50 with order and Reinhold peys al! chipping 
costs. Same return veers. Please add 3% sales tax on N.Y.C. orders. 
DO NOT ENCLOSE CA’ 
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ideas on “Customeered ” 


RUBBER PARTS 


... their design and application for improved product performance No 1 


“Customeered” 
components 
basic to industry 





New ORCO continuous process now custom molds 
precision rubber parts in volume—at less cost! 





Precise tolerances within +0.003 in. 
are now possible in large volume 
production of custom-molded rubber 
component parts. Ohio Rubber’s new 
high-speed, continuous molding process 
produces such parts at rates of up to 
200,000 pieces per day. 


Greater precision, which results in 
important savings on finishing costs, is 
assured through use of single-cavity, 
self-registering molds. They permit 
accurate, uniform application of pres- 
sure to minimize flash—maintain con- 
sistent tolerances for all dimensions, 
Uniform material thickness is equally 
assured by a plasticizing mill, which as 
an integrated part of the process directs 
uniform charges to each mold. 


Direct feeding, from the mill to the 
mold wheel, eliminates the conventional 
intermediate extrusion step and further 





I \ 
|e} ose \ This C068 OF HOLE 
To 6t S~anr 


ae ane 
on 











High-precision is indicated in the close toler- 
onces of this quadruple-landed seal for auto 
shock absorbers— more economically produced 
in volume through Ohio Rubber’s new high- 
speed, continuous molding process. 


Wide range of parts being more economically produced through Ohio Rubber’s new molding process 
include (top, left to right): valve stem deflector, condenser seal, (bottom) seal piston rod packing, 
universal joint seal, and oil seal. These, like all the many other small, precision parts already produced 
or being produced, vary in dimensions up to 112" in diameter and 1” in thickness. 





insures part uniformity and quality 
consistent with specifications. The con- 
tinuous process permits precise control 
of time and temperature for each part. 


Large volume production results in 
substantial cost savings for small, 
precision parts requiring tolerances 
obtainable by other precision molding 
processes. For parts formed by less 
precise, conventional methods, per- 
formance can be improved through 
greater accuracy—and without prohibi- 
tive increase in cost. 

Quantity requirements involving 
500,000 or more parts annually are 


recommended for most advantageous 
use of the new process. Since two simi- 
lar parts of different size can be pro- 
duced simultaneously by alternating 
the molds on the molding wheel, lower 
production runs which might not be 
economical can be combined with a 
separate order. 


Complete information on this revo- 
lutionary new process is available in 
bulletin form. Send for your free copy 
today. At the same time, be sure to 
inquire about Ohio Rubber’s complete 
component “Customeering” service— 
molding, extruding, and bonding-to- 


metal. Just mention ORCO Bulletin 715. 
$DE1 


Quio RusserR COMPANY 





DIVISION OF 


WiLtouGcusy, QGuio 


THE 


EAGLE-PICHER 


COMPANY 
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Ritco also offers complete 
machining facilities and 
makes Special Fasteners 
and Upsets of ferrous and 
non-ferrous metals. Send 
us your requirements. 


--- best by any test! 


Toughness to shock and stress is just one of the many 
features found in Ritco Forgings. While their dense, 
fibrous structure and controlled grain flow assure max- 
imum impact resistance and fatigue strength, their 
smooth, highly accurate surfaces speed up assembly 
time, save hours of time and trouble. Made to close tol- 
erance specifications, these finer forgings enable you to 
hold machining to a minimum . . . keep production 
costs down. 


Plan to write Ritco into your product specifications 
the next time you need forgings. Made in a wide range 
of metals and alloys, and in many designs. 


Send us your blueprints now 
for estimates at no obligation! 


RHODE ISLAND TOOL COMPANY 


Member Drop Forging Association 
154 WEST RIVER STREET ° PROVIDENCE 1, R. ! 





FOR A DURABLE PROTECTIVE COATING 


‘e- 


Leaman 


THE PRODUCT FINISH 
with 


A THOUSAND USES 


Every day product designers, 

industrial finish and material 

engineers are finding new, 
profitable uses for Cellusuede Flock—industry’s most versatile product 
coating. With these cotton, rayon or hair fibers, you can add new beauty, 
color, and sales appeal to your product, provide a durable protective 
finish, silence noises, or dampen vibration. Best of all, the soft velvet-like 
Cellusuede finish is easy to apply to wood, metal, plastic, fabrics, 
leather, cardboard, or paper surfaces, either on a modified or production 
line basis. It's inexpensive, more durable than fabric, and readily 
available in a wide range of textures and beautiful colors. Investigate 
today the profit possibility of using Cellusuede for your product. 


FREE BULLETIN— SAMPLES, TECHNICAL SERVICE 


Write for 12-page bulletin illustrating profitable uses 
and applications. For help with a specific job, Cellu- 
svede's technical service and unexcalled facilities are 
available for producing samples to meet your needs. 


CELLUSUEDE PRODUCTS, INC. 


Producers of Natural and Synthetic Flock 


S11 N. MADISON STREET © ROCKFORD, ILL. 
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name your shape! 





The fabrication of precision parts of industrial ce- 
ramics is a specialized job...and STAR specializes 
in it! There is practically no limit to the variety of 
shapes we can turn out to meet your simple or 
intricate specifications precisely .. . economically. 
Select, too, from a wide variety of ceramic composi- 
tions. Sample, blueprint or sketch, with 

details of operation will bring you 

complete information. Write today. 


STAR 


porcelain company, 34 Muirhead Avenue, Trenton 9, N.J. 


For more information, turn to Reader Service card, circle No. 498 





txacting Requirements 7 


for PRECISION ...specify 


ACIPCO 


CENTRIFUGALLY SPUN STEEL TUBES 


For almost 80 years, Morton Manufacturing Company of 
Muskegon Heights, Michigan, has been progressively build- 
ing bigger and better machine tools. 

This ultra-modern turning and boring mill is 27 feet x 22 
feet x 40 feet high, and weighs 525,000 pounds. Load capacity 
is 120,000 pounds. Driven with 210 horse-power, it is the 
first machine of its type wherein the work remains stationary. 

Because of the herculean task this machine must perform, 
each component must be capable of precise performance 
under extreme loads. Morton wisely selected Acipco cen- 
trifugally spun steel tubing for the gigantic quill which 
houses and guides the rotary spindle. This tube is 24” in 
diameter, 3” in wall thickness and 17’6” long. 

Acipco centrifugally spun tubes have a dense, non-direc- 
tional grain structure that has extra-ordinary strength and 
durability, and is more easily machined to close tolerances. 

Whatever you may have in tubular applications, call on 
Acipco for perfect dependability. Our technical and manu- 
facturing competence will serve your exacting needs. 











Morton Manufacturing Company, of Muskegon Heights, 
Michigan, is a leading manufacturer of heavy duty mach- 
inery for the machine tool industry. Boring mills; drillers, 
planers, as well as special machine tools for national 
defense and the development of new processes are 
among their products. 


ACIPCO Centrifugally Spun TUBES 
SIZE RANGE: Lengths up to 410” have been produced 


to meet modern machinery requirements. OD’S from 
2.25" to 50"; wall thicknesses from .25”" to 4”. 
ANALYSES: All alloy grades in steel and cast iron, 
including heat and corrosion resistant stainless steel, 
plain carbon steel and special analyses. 

FINISHED: As cast, rough machined, or finished mach- 
ined, including honing. Complete welding and machine 
shop facilities for fabrication. 


SPECIAL PRODUCTS DIVISION 
Wk ES Et reCAN 
CAST IRON PIPE Co. 


)) 
/BIRMINGHAM 2, ALABAMA 
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Tempilstik’® 


—Lompeialure 
— 
Coady 07b- 


* Also Tempil® Pellets 
and Tempilaq® (liquid form) 


Tempilstike°—« simple and 


accurate means of determining preheating 
and stress relieving temperatures in 
welding operations. Widely used in all 
heat treating—as well as in hundreds 

of other heat-dependent processes 

in industry. Available in 80 different 
temperature ratings from 113°F 

to 2500°F . . . $2.00 each. 


Send for free sample Tempil’ Pellets. 
State temperature desired... Sorry, 
no sample Tempilstiks’ . 


Most industrial and welding supply 
houses carry Tempilstiks® ...If yours 
does not, write for information to: 


INDUSTRIAL DIVISION 


Tempil® corporation 


St a els See, ee 


For more information, turn to Reader Service card, circle No. 452 
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REVCO Sub-Z 


@ for shrink fits 

© for seasoning gauges and tools 
@ for testing © for research 

© for processing fo —140° 


Model RSZ503 Rivet 
Cooler (shown) equipped 
with 90 rivet canisters, tem- 
peratures to —30° F. 110V, 
60 cycle, single phase. 


Model SZH153 with tem- 
peratures to —95° F. 110V; 
60 cycle, single phase. 


Model SZH653, larger 

ca acity, temperatures to 

i . 110V, 60 cycle, 

single phase. 

Model SZHC657. Same 

capacity as SZH653 but attains 

temperature as low as —140° F 

220V, 60 cycle, single phase. 

Refrigeration: Model SZHC657 operates with 

3 Tecumseh hermetic compressors in a two system cascade. Other 
Sub-Zeros use 2 hermetics in a two stage system. Rivet Cooler operates 
with single hermetic unit. Ali models equipped with efficient fan- 
cooled condensers — no liquid coolant required. Write Today for Full 
Specifications and Prices. 





Temp. Range Outside Dim. _ Inside Dim. 
Description Model CuFt. TO am. il LW oH LW sw 
Sub-Zero SZH153 15 —95°F. —85°F. 42” 28° 42%” 23” 9 124" 
Sub-Zero SZH653 6.5 —85°F. —75°F. 60” 28” 42%” 47” 15” 16” 
Sub-Zero SZHC657 65 —140°F. —125°F. 60° 28” 42%” 47” 15” 16° 


Rivet Cooler RSZ503 5.0 —30°F. —20°F. 42” 28” 41” 30° 16” 18° 


REVCO, Inc. 


Setting Trends in Refrigeration since 1938 




















Deerfield, Michigan 


Now in the hands of all M/DE subscribers .. . 
1958-1959 MATERIALS SELECTOR 


The year’s biggest boon to those time-pressed engi- 
neers, designers, and other technical men who select 
and specify engineering materials, forms and finishes! 
This new MATERIALS SELECTOR is more than 50 
editorial pages bigger than last year’s edition. 


All editorial pages in the MATERIALS SELECTOR 
are in data sheet form to provide you with quick com- 
parisons of properties and applications of hundreds of 
metals; nonmetallics; forms and shapes; and finishes 
and coatings. Keep the SELECTOR on your desk for 
ready reference. You'll find it a real time saver. 


The MATERIALS SELECTOR is available to Materials in 


Design Engineering subscribers only. It is not sold separately. 


Materials in Design Engineering 
A Reinhold Publication 


430 Park Avenue * New York 22, N. Y. 





THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


NEW! A MIRROR THAT 
MAKES HEAT TO BEAT SLEET 


You’re jockeying a big trailer-truck along 
a winding road in New England. It’s 
winter and you run into a real storm—a 
mixture of snow, rain, sleet. You flip a 
switch and... 


Your outside rear-view mirror is clear 
in a matter of minutes. From a heavy 
coating of ice to all clear is only a matter 
of five minutes, even at — 20°F. 

The mirror, as you might guess, isn’t 
just ordinary glass. It’s one of Corning’s 
Pyrex brand glasses, and on its surface is 
an electrically conductive coating that’s 
permanently fired in. 

This coating (a metallic oxide) is what 
turns your mirror into a heating element 
when a current is applied. The heat melts 
ice and snow, prevents fog or drizzle from 
condensing on the surface. 

If you use EC (electrical-conducting) 
glass for self-defrosting mirrors you get a 
bonus, since the coating also provides a 
non-glare surface. 

But don’t go away just because you 
gave up dreaming about driving a truck- 
and-trailer years ago. This Pyrex® elec- 
trical-conducting glass comes in a wide 
choice of applications. 

For example, there are some enterpris- 
ing people who build radiant heaters, 
both portable and permanent, around 
such glass panels. 

Comfort, safety, and convenience are 
the big selling points. Comfort because a 
panel of EC glass is an area heat source 
putting out long waves. Safety because 
there are no exposed wires or moving 
parts. Convenience since you have no 
burning, no need to do extensive re- 
modeling in order to install it. 

These same reasons have made Pyrex 
brand radiant heating units attractive to 
industry—for heating, drying, curing. 
baking. 


And, if you turn a panel of this glass 
around, it becomes an infrared reflector 
you can see through—blocking heat but 
still passing about 75% of the visible light. 

Facts? Ask for PE-34, a 4-page data 
sheet, and/or PE-60, all about industrial 
heating units. Please use the coupon. 


YOU ARE CORDIALLY INVITED 
. . . to visit the Corning Glass Center 
located in Corning, in the rolling hills just 
south of New York State’s Finger Lakes 
region. The Center is dedicated to the 
history, science, art, and industry of 
glassmaking. 

Among the Center’s most-visited at- 
tractions are the Corning Museum of 
Glass and the Hall of Science and Industry. 

At the Museum you'll find a compre- 
hensive and renowned collection of glass 
objets d’art. You will find vases and other 
glass forms produced by by-gone civiliza- 
tions. And you will see the ways in which 
today’s craftsmen, around the world, use 
glass in varied art forms. 


The Hall of Science and Industry is 
filled with exhibits and devoted to the 
roles glass plays in industry, business, and 
science. Many exhibits contain full-scale 
working models and demonstrations. 

It all awaits you. So come to the Glass 
Center. You'll find it stimulating and 
rewarding. Bring the family, too. You'll 
all enjoy the trip. Open daily except 
Mondays from 9:30 to 5. 

If you'd like a few more facts, send for a 
free folder. But plan to come soon. 





See you at the Design Engineering 
Show — May 25-28, Booth 517 


CORNING MEANS 


RESEARCH IN 


FROM CORNING 


HOW TO GET 
A RECTANGULAR BEAM 
FROM A ROUND LENS 


This is no ordinary floodlight lens. It 
produces, despite its circular shape, a 
rectangular beam. 

Why? Because a large oil company 
asked Crouse-Hinds of Syracuse, N. Y., 
to provide a floodlight to illuminate 
rectangular signs, 4’ x 8’. Besides being 
rectangular, the request called for light- 
ing that had no “hot spot” which might 
make the sign unreadable. 

So Crouse-Hinds turned to Corning. 
And through the talents of one of our 
product engineers, we designed a round 
lens that puts out a rectangular beam. 

Unusual? Yes, but typical of the special 
problems we handle almost daily (we 
once made a lens producing a square 
beam for the same people). 

Moral: Whatever your interest—be it 
lighting, corrosion, high 
temperatures, precision 
shaping, or what have 
you—maybe we already 
make what you need from 
glass. 

As a start, take a look 
through “This Is Glass.” 
(To get a copy, check the 
coupon.) 








GLASS 


w CORNING GLASS WORKS 50 Crystal Street, Corning, N.Y. 


Name 


Please send me: CJ PE-34, 4-page data sheet on glasses for industrial use; oO PE- 
60, booklet on heating units; (_] Brochure on the Glass Center; [] “This Is Glass” 


Title 





Company 





Street. 





City 


Zone State 





cv———— — 


For more information, turn to Reader Service card, circle No. 51@ 





Materials Technology Series... 


VACUUM 


Contents and 
Contributors: 


PART I—Vacuum Equipment 
Vacuum Pumping Systems—H. A. Steinherz 


Vacuum Gauges, leak Detection and Trouble 
Shooting—William Maher 


PART li—Thermodynamics & Kinetics 
Thermodynamics & Kinetics in Vacuum 
Metallurgy—Thomas 8B. King 


Thermodynomics & Kinetics in Vacuum 
Induction Melting—A. M. Aksoy 


Thermodynamics & Kinetics in Vacuum 
Arc Melting—?. C. Rossin 


PART ili—Arcs and Arc Melting Processes 


Arc Phenomena—Basic and Applied 
—E£. W. Johnson 


Selection of Power Supply and Methods of Arc 
Electrode Motion Control—£. J. Borrebach 


Survey of European Arc Melting—H. Gruber 


Consumable Electrode Arc Melting of Non- 
Refractory Metals—S. J. Noesen and R. M 
Parke 


Skull and Permanent Electrode Melting 
—John lL. Ham 


PART !V—induction Melting Processes 


Induction Melting of Ingot Products 
—W. E. Jones 


Induction Melting of Cast Shapes 
—P. W. Beamer 


PART V—Electron Bombardment 
Melting Techniques 
Hugh R. Smith, Jr. 
PART Vi—Degassing in the Liquid 
and Solid States 
Degassing in the Liquid State—Mox Auworter 


Deoxidation of Steel in Vacuum 
—A. M. Samarin 


Effect of Liquid Steel Treatment in Vacuum on 
the Composition and Properties of Some 
Steels—A. M. Samarin 


Degassing and Heat Treatment in the Solid 
State—R. F. Gunow 
PART Vil—Distillation of Metals 


Distillation of Metais Under Reduced Pressures 
—H. W. St. Clair 


PART Vill—Metallurgical Application 
of Vacuum Processing 
Ferrous Base Alloys—A. M. Aksoy 
High Temperature Alloys—M. E. Cieslicki 
Refractory Metals—/vor E. Campbell 
Nuclear Power Plant Materials—Arthur P. Beard 
Electronic Materials—C. W. Horsting 
Powder Metallurgical Products—M. H. Hausner 
Vacuum Coatings for Metals—Philip J. Clough 


PART IX—Analytical Techniques 
Analytical Techniques for Vacuum Processed 
Metals and Alloys—frank C. Benner 


PART X—Future Trends 


Future Trends in Vacuum Metallurgy 
—James H. Moore 
Bibliography 


METALLURGY 


Edited by 
R. F. BUNSHAH 


Department of Metallurgical 
Engineering 


College of Engineering 
New York University 


The aim of this book is to pro- 
vide the engineering field with 
a complete, up-to-date refer- 
ence on vacuum metallurgy. 
It is the result of a course on 
the subject held for engineers 
and research workers at New 
York University in 1957. 
The book encompasses vir- 
tually the entire field—pro- 
duction and measurement of 
vacuum ; vacuum melting tech- 
niques (including the new 
electron bombardment); de- 





1958, 490 pages, $12.50 


gassing of metals; and the metallurgical applications of vacuum 
processing to powdered and electronic materials, coatings, and 
high temperature alloys. Much new material resulting from 
basic research as well as that based on practical engineering 
data is included. There is also a treatment of the specific 
applications of the concepts of thermodynamics and kinetics 
to vacuum metallurgy and a discussion of future trends. 

The book has particular importance to the missile, aircraft, 
atomic energy and electronics industries, or wherever the high 
quality material produced by vacuum processing is needed. 


Free Examination Order Form 
MAIL THIS COUPON TODAY! 


REINHOLD PUBLISHING CORPORATION 


Dept. M-458, 430 Park Ave., New York 22, N. Y. 


Please send me VACUUM METALLURGY to read and examine. In 10 days 
I will return the book and owe nothing, or I will remit $12.50, plus 


postage. 
NAME______ 


ADDRESS 








SAVE MONEY! Enclose payment with order and Reinhold pays all shipping costs. Same 
return privilege, refund guaranteed. Please add 3% sales tax on N. Y. C. orders. DO 


NOT ENCLOSE CASHI 


For more information, turn to Reader Service card, circle No. 455 
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, IT ABSORBS NOISE 
IT SHEDS : ‘ { AND VIBRATION 
WATER : 


SOLID RUBBER 
this soft? 


IT MOLDS OR DIE CUTS 
TO ANY SHAPE 


IT BONDS WELL 
TO METAL 


To help you decide, send for the booklet “‘How 
Designers Are Using The Softest Solid Rubber 
Available’’—A hearing aid manufacturer uses Roth 
Super-Soft in grommets half the diameter of your cig- 
arette—to absorb barely perceptible vibrations. A 
maker of flexible steel conveyor belts says it provides 
the tough, watertight, airtight seal he needs. Between 
these extremes we know there must be a galaxy of 
other uses. Perhaps you have thought of some al- 
ready. Roth Super-Soft is a non-porous neoprene 
base rubber. It is actually softer than some sponge 
rubber .. . can be molded and die cut... bonded by 
cementing or vulcanization. Consider the possibilities 
—then write for our booklet that illustrates some 
uses and gives full information on properties and 
specifications. 


A 7 On y 8 


RUBBER CcCOMPAN Y 


DIVISION OF VAPOR HEATING CORPORATION 
For custom molded products of natural and synthetic rubbers, 
silicones and silicone sponge 
1860 South 54th Avenue, Chicago 50, Illinois 


For more information, turn to Reader Service card, circle No. 435 
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URETHANE FOAM... 
a basic engineering material 
with the right combination 
of property and application advantages 


ES * 


TOUGH! Tear strength up to 8 psi; tensile STRONG! Urethane foams have been flexed CHEMICALLY STABLE! Urethane foams 
strength up to 40 psi; may be stretched to at 30 cps at 30-80% deflection for 3,000,000 are unharmed by dilute acids, alkalies, 
500% of original length without parting. cycles with minimum property loss. detergents, water or dry cleaning solvents. 


LIGHT WEIGHT! At 2 lbs. pef, proper- SOFT! An entirely new experience in cush- VERSATILE! Urethane foams may be 
ties of urethane foams are superior to other ioning effect. You will have to feel urethane sliced, sawed, sewn, stapled, glued, sprayed 
foams weighing twice as much. foams to understand the growing preference or foamed in place, die-cut, flocked, lami- 
for these materials in cushioning markets. nated, tufted, contour-cut, with standaro 

fabricating equipment. 


Here’s a versatile engineering material that will requiring a highly functional material for cushion- 
enable you to convert designer’s dreams into manu- ing, insulating, void filling or padding, urethane 
facturing realities with a minimum of time, cost foam might be the answer. 

or experimentation. Write Mobay for detailed technical information 


If you have a design or engineering problem and sources of supply. 


p---c-cnr 


MOBAY CHEMICAL COMPANY Mobay is the leading supplier of 
Dept. MD-8 quality chemicals used in the manu- 
Pittsburgh 34, Pa. facture of both polyether and poly- 


C Please send literature on flexible urethane foams eoter urethane feome. 


C2 Please have representative call on me. Space 516 
ee Ro rap snes ~f\___—_1959 DESIGN 


> yincneenine | AS SEVSY 


L PHILADELPHIA + MAY 25-286 First in Urethane Chemistry 





State 





For more information, turn to Reader Service card, circle No. 553 
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Here’s 
How to Cut 
Contact Costs... 
Maintain High 
Performance 
Quality... 


Use General Plate Clad 
Contact Materials 


Among the many advantages in using General 
Plate Clad Contact Materials are better electrical 
performance, longer operating life and lower fab- 
ricating costs. 

Single and double inlay, overlay and toplay 
make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 
and forming operations. Compare this to multiple 
operations whereby the contacts and supporting 
members are fabricated separately and then as- 
sembled by brazing, welding or staking methods 
and you readily see the savings in production 
costs alone. 

But that’s not all . . . here at General Plate we 
specialize in supplying you with complete fab- 
ricated clad contact assemblies ready for installa- 
tion. They will save you money, time and trouble 

. problems of precious metal inventory and 

scrap disposal are eliminated. 

Why not find out how you can cut costs, in- 
crease performance with General Plate Clad Con- 
tact Materials and fabricated assemblies. Write: Typical example of how General Plate 

Clad single and double inlay reduces 


. “ae fabrication and assembly costs by simple 
You Can Profit By Using General Plate one-step stamping, 


Clad Contact Materials 


METALS & CONTROLS WMI] CORPORATION 


General Plate Division (4 } 1904 Forest St., Attleboro, Mass. 
FIELD OFFICES: NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 


Sor more information, turn to Reader Service card, circle No. 540 
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choose from 
Atlantic India’s 


thousands of 
rubber 
molds and dies 


A 40 year accumulation of molds and dies 
are now on hand at Atlantic India, ready 
to serve you. Chances are one of our 
standing molds or dies will! fit your needs. 


If it happens that your application calls 

for a unique rubber product we have years 
of “know-how” at your command. What 

ever your need, washers, gaskets, molded 


parts, extrusions, sheet or sponge rubber, 
Atlantic India is ready to serve you. 


SEND TODAY! 
Catalog No. 52 
158 pgs. showing 
thousands of 
diagrams 


Atlantic India Rubber Wks., Ine.: 


aE 
Producers of the _ AIR A line of Rubber Products 


573 West Polk St., Chicago 7, Illinois 
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For fixed’ fastenings or 
‘hard-to-reach’ assemblies 


GRIPCO 
CLINCH NUTS 


WITH THE EXCLUSIVE 
HEX ON HEX 


FEATURE 


NUT + mre 
STAKED-IN HEX HOLE BE- 
TO FLOAT FORE CLINCHING 
For positive attaching of a threaded 
medium to thin metals. They are 
clinched solid for a rigid application, 
or staked in with a six point staking © 
punch for a floating effect. This takes 
care of misalignment and creates an 
easier application of the bolt. Gripco 
Clinch Nuts can be clinched or staked 
with hydraulic or air equipment. Full 
details available — write for samples 
and data sheet today. 


WUT 
CLINCHED SOLID 


NUT company 


101 Broad St., South Whitley, Ind. 


where to go for 


special 
special 
steels ? 


TRY J&  esenech ‘commercial grade special 


alloy steels from Johnston & Funk—helping corporations 
bridge R & D production gap. 

Close metallurgical control is exercised in producing 
ingots (to 12” diameter), billets, bars, rod, wire, narrow 
strip, foil, and special shapes to order. J & F'’s “Vacutrode”’* 
steels are either single or double vacuum melted and exhibit 
closely controlled chemistry, low gas content, little or no seg- 
regation, and extremely low non-metallic inclusion content. 

For fast, flexible service and certified quality, turn to 
J & F. Write for facilities brochure, catalog, prices, or 
arrange to meet J & F metallurgists. 


#Consumabie electrode vacuum melted 


Je Johnston & Funk 


METALLURGICAL CORPORATION 
WEST KEMROW AVENUE, WOOSTER, OHIO 


A subsidiary of Mallory-Sharon Metals Corporation 


Examples, ingot, Bar, Billet, Red: Carbon steels, low alloy steels, low and high 
alloy bearing steels, high-speed steels, high-strength steels, high-temperature alloys, 
and stainless steels. 

Examples, Wire: Low alloy, high-strength steels and high-temperature alloys, pro- 
duced especially for the aircraft and missile industries, paying particular attention to 
high-surface finish and special packaging. 








For more information, turn to Reader Service card, circle No. 550 








TITANIUM COIL 


Titanium Coil fabricated by The Pfaudler 
Co., a division of Pfaudler Permutit Inc., 
Elyria, Ohio, for Fields Point Manufactur- 
ing Corporation’s Chemical Division. 

















proves durable 
TUS 

















hypochlorite 


























expected to outlast silver...initial cost is less 


The corrosive action of chlorine gas bubbling 
through a sodium hypochlorite solution meant 
replacement of cooling coils regularly. Even silver 
pipe lasted only about 2,500 batches. 


Experiments with titanium were encouraging and 
after 6 months’ exposure under operating condi- 
tions there was no detectable deterioration. 


The first coil fabricated from Damascus titanium 
2” O.D. x 16 ga. tubing was installed and is now 
in service. Fields Point Manufacturing Company 
anticipates a service life of at least 5,000 to 10,000 


COMPLETE INFORMATION ON RARE AND 
REACTIVE METALS PIPE AND TUBING 


New 44-page handbook contains 
data on applications, heat treatment, 
corrosion resistance, chemical and 
physical analysis, mechanical prop- 
erties of Zirconium, Zircaloy 2, 
Zircaloy 3; Titanium, grades 40, 55, 
and 70; Precipitation Hardening 
Steels, A-286, 17-7-PH, 15-7-MO; 
HASTELLOY ALLOYS, A, B, C, F, and X, 


batches. And the purchase of additional titanium 
coils is being considered. 

Titanium being stronger than silver, a lighter gauge 
tube could be employed. Since fewer pounds of mate- 
rial were required, this meant the initial cost of the 
titanium coil was less than one made from silver. 
For general corrosive service, Damascus offers stain- 
less steel pipe and tubing in a full range of A.LS.I. 
standard analyses but, where unusual corrosive 
service is encountered, can furnish exotic metals 
and special alloy grades. 


DAMASCUS TUBE COMPANY 
Greenville, Pa. 


Gentlemen: Please send me your new 44-page handbook. 


NAME 





COMPANY____ 





ADDRESS__ 





CITY ZONE__ STATE 




















WAREHOUSE ASS 'N 














STAINLESS STEEL TUBING AND PIPE 
GREENVILLE, PENNSYLVANIA 
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“Controlled’ CASTINGS 
for ENGINEERING and 
CHEMICAL PURPOSES 


By “controlled” we mean that every step in alloy- 
ing, molding, pouring and cooling is under 
careful supervision of trained men in our own 
plant. .. . So, if you require non-ferrous castings 
(large or small) to meet any of the following 
conditions, you are safe in bringing your prob- 
lems to us: Corrosion Resistance; Strength in 
Tension and Compression; Hardness and 
Toughness; Pressure Tightness; Erosion Re- 
sistance; Frictional Wear Resistance or Fatigue 
Resistance. 


Wevld you like o copy of ovr famous 48 page 
flexible-bound Reference Book entitied, “Bronze 


Alloys”? \f so, write us on your business 
letterhead. 


AMERICAN MANGANESE BRONZE 


COMPANY 
4704 ated St, Holmesburg, a 36, Pa. 


when it’s a 
QUESTION of 


GASKETS 7 
Pe; S PACKINGS 
‘ ug WASHERS | 

Him \ , the ANSWER 
po will be found 
at AUBURN... 
We fabricate 
- in over 200* 

materials 


= Leather « Asbestos » Nylon + Viny! + Tefion « Silicone Rubber + Neoprene + Rubber 
Cork « Fibre * Compositions + Phenolics « Cloth + Felt + Paper « Cardboard « Plastics 
Bross * Stee! « Copper * Aluminum « Kel-F « Viton A+ Mylar + Other Special Materials 


Send specifications or blueprints for prompt 
Quotations and recommendations. No obligation, 


THE AUBURN MANUFACTURING CO. 
301 Stack St., Middletown, Conn. 
New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, III.: 


Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio: Ridgewood, N. J.; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo Washington, D.C. 


> 
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Includes processes, properties, 
design and applications... 


WELDING 
OF PLASTICS 


by J. A. NEUMANN and F. J. BOCKHOFF 


American Agile Corporation, Bedford, Ohio 


Here is the only comprehensive treatment of all phases of 
this subject ranging from initial design procedures to final 
detailed fabrication methods Various physical and chem- 
ical properties of individual plastics presently used for 
welded construction are completely covered with regard to 
their use in chemical and allied processing. All presently 
known techniques of welding are covered in detail and 
many step-by-step procedures with photographs are in- 
cluded. In addition, the book contains one of the most com- 
plete corrosion resistance tables yet published, plus a 
concise guide for the choice of an appropriate plastic con- 
struction material. An entire chapter is devoted solely to 
design considerations as they specifically affect welded 
eonstruction. Testing and evaluation are also given sepa- 
rate treatment. 

The most recent welding materials, such as linear poly- 
ethylene, polypropylene, chlorinated polyethers, and the 
newer fluorocarbons are covered in detail. In addition, the 
newest welding techniques are presented in a complete, 
up-to-date manner. 


CONTENTS 


Introduction 

Hot-Gas Welding 

Basic Shapes and Forms 

Layout, Forming and 
Machining 

Heated-Too!l Welding 

Friction Welding 

Welding Film and Thin 
Sheet 

Design Considerations 

Testing Methods 

Ducting and Piping 

Self-Supporting Vessels 

Linings 

Special Techniques and 
Applications 

Glossary of Terms 

Trade Names of Weldable 
Plastics 

Chemical Resistance of 
Some Weldable 
Thermoplastics 

Service Ratings and 
Temperatures 
Weldable Plastics 


Examine It Free for 10 Days 
MAIL THIS COUPON NOW! 


REINHOLD PUBLISHING CORPORATION 
Dept. M-451, 430 Park Avenue, New York 22, N. Y. 


Please send me a copy of WELDING OF PLAsTics for 
Free Examination. After 10 days, I will send you 
$7.25 plus shipping costs or I will return the book 
and owe nothing. 


NAME 


ADDR 


For more information, turn to Reader Service card, circle No. 471 





Tubexperience in action 


NOW 
TUBING OF 
PH 15-7. Mo* 


New High-Strength Material Extends 
Superior Line of Stainless Steel Tubing Analyses 


PH 15-7 Mo, a new precipitation-hardening stainless steel 
analysis, possesses excellent mechanical properties at room 
temperature, Outstanding ones at elevated temperatures. In 
addition, it is readily fabricated in the annealed condition, 
exhibits good corrosion resistance characteristics, can be 
hardened by heat treatment with minimum distortion. 


Tubing of this new analysis is recommended for aircraft 
structural parts, studs and bushings, Bourdon springs and 
torque tubes in instrumentation, tubular springs, and hy- 


draulic lines where severe bending and forming are required. 
It is available in WeELDRAWN® form in size range from 
.012 through 1.125 in. OD. 


In addition to PH 15-7 Mo, Superior offers the widest variety 
of analyses in the small-diameter tubing industry—over 120. 
This range permits you to specify the right one for your 
particular application. For complete information about 
PH 15-7 Mo and other analyses available for your 
needs, write Superior Tube Company, 2006 Germantown 
Ave., Norristown, Pa. *Reg. U.S. Pat. Off., Armco Steel Corp 


Syoerviar lade 


The big name in small tubing 


NORRISTOWN, PA. 


Ali analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 22 in. OD 
& iP 2 


West Coast: Pacific Tube Company, Los Angeles, California * FIRST STEEL TUBE MILL IN THE WEST 


For more information, turn to Reader Service cord, circle No. 529 
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High strength at high tempe 





Employment Opportunities 


5 
ical Chemists, | 
,» PhD, MS, BS 


REST 


NUCLEAR POWER’ 


FLIGHT 


fuses tir long service missions (30 days of continuous) / rd 


flight and more are envisaged) is a primary consideration in the selection and develop- 
ment of materials for structures and components of General Electric’s 2nd and ad 
generation nuclear propulsion systems for flight application. 4 


A complex of additional parameters, however, must be taken into consideration by 
G-E engineers‘and scientists... radiation effects, nuclear properties for specific appli- 


cation, stringent weight limitations, etc. 


Engineers and Scientists who value the opportunity to do original work with a company 
that fosters free inquiry and initiative, are invited to inquire about positions now open 
in both Appiiep RESEARCH and MATERIALS DEVELOPMENT: 


DIRECT processing and procurement of basic alloys 
for elevated temperature applications. PhD, MS, 3-7 years 
experience. 


CONDUCT liaison with technical production and project 
personnel on problems related to quality in fuel element 
production. PhD, MS, 3-7 years experience. 


ADVISE Materials Testing Lab on materials problems 
and techniques. Direct experimental, physical, mechani- 
cal and electrical tests. PhD, MS, 3-7 years experience. 


CARRY ON investigations of reactions in the solid 
state for Materials Testing Laboratories. PhD, Physical 
Chemistry. 


PARTICIPATE in research on advanced moderator ma- 
terials. Investigations in field of ionic, covalent and 
metallic bonding; hydragen stability in metals at ele- 
vated temperatures; kinetics of advanced moderator 
systems. MS. 


PERFORM laboratory investigations in metallurgical 
melting, casting, fabricating and forming processes. Also 
phase studies; solid solution alloy studies. MS preferred. 


DIRECT studies on materials used in moderator mate- 
rials development. PhD. 


PROGRAM and evaluate specific tests on fuel element 
materials and assemblies. Compile and publish data. 
MS, BS, 5-7 years R&D experience. 


CONDUCT project technical liaison on materials selec- 
tion and processing. Develop design data on materials. 
BS, 5-7 years experience with high temperature alloys. 


CARRY OUT liaison with materials subcontractors. BS 
with 7-9 years experience in development or sales engi- 
neering. 


ASSIST in development of instrumentation for measur- 
ing high temperatures and other instrumentation. MS, 
BS, 1-3 years experience. 


If you qualify, please write in confidence, 
including salary requirements, to: Mr. P. W. Christos, Div. 40-ME 
AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL @@ ELECTRIC 


P.O. Box 132 « Cincinnati 15, Ohio 
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The Materials Selection 


Job: Good or Bad? 


The MATERIALS IN DESIGN ENGINEERING Awards 
Competition for Best Use of Materials (see p 
121) provides an excellent picture of the way in 
which materials are being selected today in the 
product manufacturing industries. This year, as 
in other years, entries were received from all 
fields of industry; the products entered ranged 
from small components to large products and 
assemblies; and hundreds of different engineer- 
ing materials, forms and finishes were repre- 
sented. 


Winners reflect good side 

What observations and conclusions, then, can 
we draw from a critical review of this year’s 
competition? As in the previous competitions, 
most of the winning entries displayed sound and 
progressive use of materials. Also, the winners 
showed definite evidence of using a rigorous 
engineering approach that involved a thorough 
analysis of all service requirements and a sys- 
tematic evaluation of the numerous materials that 
might be suitable. Perhaps the best examples 
of this approach are the spray etching machine 
(p 126) and the water meter (p 122) entries, 
both of which won Awards of Merit. The etch- 
ing machine entry, in particular, demonstrates 
how systematic materials selection often proceeds 
by a series of steps, progressively eliminating 
unsuitable materials until only the one material 
which best meets all the service and cost require 
ments remains. 

But despite the high caliber of the winning 
entries, no one of them was singled out by the 
judges as representing a revolutionary or trend- 
setting use of engineering materials. Therefore, 
the judges withheld the First Award this year, 
and in its place created an additional five Awards 
of Merit. 

Non-winners point up weaknesses 

Turning to an appraisal of the non-winners, 
both the Board of Judges and ourselves were 
struck by the sharp drop in quality in many of 
the non-winning entries. A large number of the 
entries showed a serious lack of thoroughness in 
their approach to materials selection. In many 
cases there was little evidence that the broad 


by H. R. Clauser 
Editor 


range of materials possibilities was considered 
and that all service requirements were properly 
evaluated. 

Also, a surprising number of entries gave little 
or no evidence that the materials under consid- 
eration were evaluated under the actual condi- 
tions the product would have to meet in service. 
Although it is true that standard or handbook 
property data must be heavily relied upon for 
design calculations, there is no substitute for 
service or simulated service testing to evaluate 
the performance of materials. 

There were also a number of entries in which 
a new material was used without any attempt 
to redesign to take full advantage of the new 
material’s characteristics. And finally, many of 
the entries showed a reluctance to even consider 
any material or form that could not fit into exist- 
ing production facilities. Though it is true that 
existing equipment is an important factor when 
choosing materials, this fact should not summar- 
ily dismiss consideration of materials that re 
quire new processing methods or techniques. As 
some of the winning entries show, materials 
changes that also require process changes often 
lead to considerable cost savings. 


A good job pays off 

A review of the winning entries in this issue 
amply demonstrates that a thorough and imagin- 
ative approach to materials selection usually pays 
off in substantial cost reductions, improved qual- 
ity or better design. Such dividends as these 
certainly should provide an incentive for more 
engineers and designers to give more thought to 
selecting the materials that will be used in their 
products. 
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Profits leak out when you use loose carbon 
black! Now you can forget about putting carbon 
black in your rubber recipes. Goodrich-Gulf has 
already mixed it for you, in new Ameripol Micro- 
Black masterbatch. What’s more, the black is 
thoroughly dispersed for superior batch uniformity. 

Use Ameripol Micro-Black in your plant and 


eliminate the costly tasks of storing, moving and 
weighing of loose carbon black. Package handling 
costs are also eliminated because Micro-Black is 


shipped bareback. 


Mixing time is greatly reduced— Micro-Black 
can increase your Banbury output 25% or more— 
or you can free a Banbury for other production. 

Your finished products will have greater abra- 
sion resistance when you make them with Micro- 
Black. For Goodrich-Gulf has achieved the ulti- 
mate in carbon black dispersal with “high liquid 
shear agitation” at the latex stage. For more in- 
formation, write or call Goodrich-Gulf Chemicals, 
Inc., 3121 Euclid Avenue, Cleveland 15, Ohio, 
phone HEnderson 2-1000. 





Goodrich- Gulf 
Chemicals, Inc. 









For more information, circle No. 524 


Stop this waste... 
switch to new 


AMERIPOL MICRO-BLACK 
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bbw steels for the products and designs you're planning 
for tomorrow are being perfected today—here in the 
Timken Company's new Metallurgical Research Center. We 
use the newest, most modern facilities ranging from an ex- 
perimental melting laboratory and an X-ray spectrometer to 
one of the industry's finest technical libraries to study and 
evaluate new steel compositions—solve customer problems. 
For example, in our new Vacuum Fusion Laboratory (shown 
above) new steels are analyzed for impurities present in 
minute quantities. 

Work like this developed the Timken Company's ‘‘16- 
25-6" steel, the steel that helped keep jets flying—now helps 
get missiles off the ground. For the steels you'll need or the 
steel problems you may have, call upon our experts for help. 
They've been developing new steels and solving hundreds 
of tough steel problems for 30 years. Call or write the leaders 
in electric furnace fine alloy steel production, The Timken 
Roller Bearing Company, Steel and Tube Division, Canton 
6, Ohio. Cable: ‘“Timrosco”’. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 


TIMKEN 

















THE CREEP-STRESS RUPTURE LABORATORY. Here we test 
the resistance of steels to deformation at elevated temperatures 
—as high as 1800°F. Tests made here help perfect special 
quality steels used in such applications as today’s revolutionary 
steam generating plants. 


= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


For more information, turn to Reader Service card, circle No. 379 





yy = 


ann 





